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BEE-KEEPING IX VICTORIA. 

( ('onlinih (I I root /)<t</< 7til, Vol. A.) 

By l\ B. B(uh)Uj Bee Kxpni. 

X I.— 1XTR<)1HTIN(r QUEEXS. 

T1m> beginner in bee-keeping often has difficulty and sometimes 
absolute failure in introducing a new queen to a colony of bees. 
Many of the queens obtained annually from queen breeders are lost 
in introduction, even by bee-keepers of some experience. The mood 
or temper of bees and their behaviour towards man and towards their 
own species are governed by climatic influences, variations in the 
secretion of nectar, and the methods of manipulation of modern bee¬ 
keeping. Incidentally it may here be pointed out that viciousness 
is a characteristic of some strains, and even of individual colonies of 
bees, and that such bees will .sting when handled even under the best 
condition; there is, however, no additional difficulty in their inherent 
wickedness so far as the acceptance of a queen is concerned. 

When colonies arc in normal condition, the printed instructions 
usually sent out with queen bees will insure sale introduction; under 
certain conditions, which will be referred to further on, the usual 
method must, however, he entirely departed from. To introduce a 
new queen to a colony it is, first of all. necessary to find and remove 
the queen which is to be replaced. It is during this operation that, 
in most instances, the foundation for future trouble is laid. When 
the queen to be removed is a black or brown one, it often takes con¬ 
siderable time to find her. Bees from other hives are attracted, and 
the bees of the colony operated on are roused to a state of attacking 
any stranger; and, when the new queen appears amongst them a day 
or two later she may be killed right away or hailed and worried to 
death. 
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Trouble is sometimes created by returning to the hives newly- 
•extracted combs at a time when, unperceived by the bee-keeper, the 
honey flow has ceased, and a commotion is caused which is communi¬ 
cated to all the colonies; bees may be seen at the joints between the 
hive bodies or wherever the odour of honey escapes; when a hive is 
opened they hover round or boldly dive in between the combs. Under 
these conditions bees sometimes ball their own queens, and are very 
unlikely to accept a strange queen when deprived of their own. 

The hunting up of queens should be done towards evening, when 
bees have ceased to fly; care should be also taken that no honey is 
spilt from combs so as to attract robber bees or ants next day. Bees 
will most readily accept a new queen after being queenless for from 
24 to 48 hours. If queen less longer, queen-cells will have been started 
and the bees will be less friendly disposed towards a new queen. 

In such a case it is better to wait a few more days, when all worker 
brood will be capped, and, having no means of raising a queen of their 
own, the bees will usually readily accept a new queen—provided all 
queen cells are destroyed before she is introduced. With a populous 
colony it is difficult to And all the cells, some of which may be quite 
small and on the face of the comb. To make sure that none are left 
it is best to shake the bees off the brood combs, one at a time, and care¬ 
fully examine the comb all over. 

If a queen is to be introduced to a colony, assumed to be queen¬ 
less because no eggs are present in the combs, a test-comb containing 
young larva* from another colony should first be given to see whether 
the colony is really queenless, in which case queen-cells will be started 
by the bees within 48 hours. The comb may then be removed and 
returned to the hive it came from, and the queen introduced. Tf no 
cells are started on the test-comb, then a virgin queen is present in 
the hive and must be removed, as well as the test-comb, before the new 
queen can be given with safety. 

When a queen is received by post, remove the cover of the cage 
and note her condition. If satisfactory remove the cork or covering 
slip from the end of the cage containing the candy and, if there is 
a queenless colony ready for introducing, place the cage wire down¬ 
wards on top of the broad-frames. The bees, by gnawing out the 
candy, will release the queen in from two to five days. If, on 
examining the cage on receipt from the Post Office, the queen is found 
dead, notify the sender, and as proof return the cage with bees and 
dead queen—you will then receive another queen—all reputable 
queen-breeders guarantee safe arrival. 

By the method of introduction described above, the worker bees 
which accompanied the queen are introduced along with her. If 
the candy in the cage is eaten out quickly and the queen released very 
soon, this escort of worker bees may cause trouble. Should the colony 
be in a perturbed condition, they are by their odour recognised as 
strangers, and the animosity aroused is often transferred to the queen, 
while the latter, having some of her own bees round her, will be shy 
of strangers and frightened when getting amongst them. In intro¬ 
duction much depends upon the behaviour of the queen when first 
released amongst the crowds of her new home. If the queen is 
removed from the escort of bees which accompanied her in the mailing 
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cage (Fig. 1), and kept alone for half-an-hour, she will beg food 
of the first bee she comes in contact with, and this is always given 
her, and thus acquaintance made. For introduction by this method, 
what is known as Miller’s introducing cage (Fig. 2) is used. (This 
may be obtained from the dealers in bee-keepers’ supplies.) It con¬ 
sists of a thin wire gauze cage into which the queen only is put, the 
square hole at the end being plugged up with candy from the mailing 
cage and the cage placed horizontally between two brood-combs. 

The queen will be fed by the bees through the wire gauze till 
released by the candy being eaten out. 

Under very adverse circumstances, such as a dearth of nectar in 
the flora, robber bees in the apiary, or after wet extracted combs have 
been returned to the hives when nectar is not coming in freely, the 
methods of introduction usually employed often fail. If a queen must 
be introduced, it is best, before attempting it, to remove all combs 
containing brood, except one which is left till evening to prevent the 



FIG. 1 .—MAILING CAGK. 


bees leaving and joining neighbouring hives. At dusk, shake the bees 
off this comb, give it to some other colony to take care of, and hang 
the caged queen between the broodless combs. When the brood is 
removed, the bees should be shaken off and the combs put on other 
colonies till after the new queen is safely laying, when they may be 
returned again without bees. 

Success in introducing queens is assured largely by a minimum of 
interference and fussing. Most of the failures are due to two causes; 
either the colony has been kept open too long when hunting for the 
old queen, or it has been opened and examined too soon and at the 
wrong time after introducing the new queen. Over-anxiety of the 
bee-keeper for her safety often proves fatal to the queen. Under 
unfavorable conditions bees will sometimes ball their own queens 
when the hive is opened, therefore a hive which has just had a new 
queen given to it should not be interfered with for at least four or 
five days, unless an unusual commotion at the entrance indicates that 
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the queen is balled. If desirous of ascertaining whether the queen 
has been accepted, do so on the fourth or fifth day after the bees have 
ceased flying for the day. 

If a queen is found balled, drop the ball of bees into a saucer full 
of water, when the bees will release the queen. If smoke is used to 



fig. 2.—miller’s introducing cage. 


scatter the ball the smoker should not be held too close, as hot smoke 
may cause the bees to sting the balled queen. The queen should be 
re-caged in the hive, allowing the bees to again liberate her by eating 
out the candy. 

(To b( continued.) 


ON WATTLES ANI) WATTLE-BARK. 


(Continued from page *>92. Vol. X.) 

Alfred J. Eiearl , I).Sc., J’h.I)., Professor of Botany and Plant 
Physiology in the Melbourne University. 


II.—WATTLE-BARKS- 

In the Bulletin of the Imperial Institute, much interesting infor¬ 
mation has been recently given in regard to wattle-barks, and as this 
information, which supplements that given by Baron von Mueller in 
the “Select Plants.” and by Mr. Maiden in his article on “ Wattles 
and Wattle-barks,” may not be accessible to the ordinary reader, a 
summary of it is given. 

Analyses are given of wattle-barks grown in different countries, 
for, as is well known, the cultivation of wattles for wattle-bark has 
not only been taken up with eagerness in South Africa, but also in 
other countries. For instance, Black, Green, and Golden Wattles, 
yielding respectively 40, 22, and 20 per cent, of tannin, are recom¬ 
mended for cultivation in Sicily; and at Palermo, Acacia penninervis 
(45 per cent, of tannin), Acacia saligna (30 per cent, of tannin), and 
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Acacia melanoxylon (20 per rent, of tannin), have already been grown 
with success. In addition, in German East Africa, A. mollissima and 
A . dccurrens have been grown now for more than six years, and the 
bark was found to yield 44 per cent, and 38 per cent, of tannin 
respectively. The seed yielded by these wattles was found to be of 
first rate quality, and is being exclusively used for propagation in 
German East Africa. 

The following data are given ( Bulletin of the Imperial Institute, 
3910, ]). 246) of samples of wattle-barks from the Transvaal:— 


Botanical Source. 

of 

Tree 

Commercial 

Description, 

Percent - 
.age of 
Tun nm 

Character of 
Leather, 

list minted 
Value 
per Ton. 


Yea rs. 




£ d. 

Annul nt'tlhssnnn 

14 

“ Sound. clean, 

bright bark ” 

•12 1 

Dull colour, good 
texture 

© 

© 


IS 

Weil-grown, stout 
bark, with old, 
seasoned, and 

burnt scale 

2 b 7 

Rather dark, good 
texture 

<> 10 0 

" 

H 

Well grown, lather 
rough. hard 

mixed 

41 5 

Light colour, good 
texture 

7 10 0 

,, 

2 b 

Old, burnt bark of 
doubtful colour 

24 8 

Dark-reddish and 
harsh 

r> o o 


s 

Small and bough 
bark, resembling 
Natal ordinary 

38 b 

Rathei dull and 
somewhat harsh 

7 5 0 


10 

Partly burnt and 
wasteful 

:w 2 

Light, hut dull in 
colour. and 

rathei harsh 

bis o 
to 

7 0 0 


12 

Partly burnt and 
wasteful 

37 5 

(Hood colour, 

rather soft 

b 15 0 
to 

7 0 0 

’* •* 

9 

Small and bough 
bark, resembling 
Natal ordinary 

:tb 7 

(Jood colour and 
texture 

7 5 0 

.. (?) 

3 

Somewhat re¬ 
sembles ('ape 

Bark 

27 9 

Lood colour, 

rather soft 

5 10 0 


0 

Short, thin, tvvigj 
bark 

24 4 

Pale colour, soft, 
and rather 

.*■ pongy 

5 10 0 


\VattlK‘Barkr from Dkkman Last Africa. 



Percentage 

Commercial 

Value per 


of Tannin. 

Description. 

Ton. 

Acacia mollisshm 

4*0 1 

Badly dried 

£ s. d. 
ft 0 0 

,, decurrcns ., 

i 

32 9 

J)ark«red .. 

7 IS 0 
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Samples from the East Africa Protectorate. (Acacia mollissima.) 


Age 

of 

Tree. 

Commercial Description. 

Percent¬ 
age of 
Tannin. 

Nature of Leather Produced. 

Estimated 
Value 
per Ton. 

Years. 

5 

Well grown, mostly of good 

38*4 

Good colour and texture 

£ ». d. 
8 0 0 


substance, clean but rather 
dark inside 

Well grown, mostly of good 

436 

Good colour and stiff tex- 

8 0 0 

3* 

substance, clean but rather 
dark inside 

Stout, better colour than Nos. 

39 0 

ture 

Good colour and stiff tex¬ 

8 5 0 

3* 

1 and 2 

Equal to best Natal 

40 3 

ture 

Good colour and stiff tex¬ 

8 10 0 

6} 

Not quite so stout or well 

35-8 

ture 

Good colour and stiff tex¬ 

to 

* 8 15 0 
8 10 0 

10 

prepared as No. 4 

Smooth, pale reddish-brown 

39*7 

ture 

Light-pinkish leather of 

8 15 0 


fracture 


good texture and ap¬ 
pearance 

to 

9 0 0 


Wattle-barks from the Cape of Coon Hope. 


— 

PorcentaRe 
of Tannin 

Character of Leather. 

Value per Ton. 




£ d. 

Acacia pycnantha 

1 

Good 

1 

<» 10 0 

„ decurrens 


Good 


- to 

»* M 

,, saligna .. 


Good 


7 10 0 

20*38 

Fawn coloured, but brittle .. 

] 

Some local 

„ horrida 

18*28 

Brown, dull surface, brittle .. 


value, but of 

Mimosa Bark 

18 00 

Brown, dull surface, brittle . . 


no value for 
export 


It is evident from the above that wattle-bark can now be grown in 
various parts of the world, as well and as profitably as in its native 
home, Australia. In other words, the original monopoly has been 
lost; and if Australia is to regain predominance in regard to this 
commodity, it can only be done by the exercise of the same foresight, 
energy, and business qualities which have enabled other countries to 
become competitors in the world’s market. 

In three important respects, as Professor Paessier points out, 
wattle-barks are superior to most tanning materials. Firstly, their 
cost in regard to the amount of tannin available is low, and it is the 
more soluble tannin which is the most valuable. The less soluble 
portions are more difficult to extract, and produce a poorer leather. 
Secondly, any precipitation taking place in a tanning liquor on 
standing, not only hinders the tanning action on leather, but also 
represents the loss of a certain amount of tanning materials in the 
extract. In the following table Professor Paessier gives a comparison 
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between different tanning materials, and in the last column is included 
the amounts of insoluble matter deposited from tanning extracts of 
standard strength after standing for sixty days. As can be seen, the 
wattle-barks are especially satisfactory in this respect. Finally, in 
its power of producing a heavy leather, wattle-bark comes second only 
to quebracho wood. 


— 

Average 

Cost per Ton. 

Average 

Per Cent, of 
Tannin 
Present. 

Average 
Cost of 
Tannin 
per lb. 

Insoluble 
Matter 
Deposited in 

60 Days. 


£ «. d. 


d. 


Oak Bark 

5 6 8 

9 0 


7 5 

Oak Bark Extract 

12 13 2 

25 0 

4 

5i 

3.V 

11*5 

Valonia .. 

12 11 2 

27*0 

29 0 

Quebracho 

6 1 7 

190 

3 4 

Divi-Divi 

12 3 10 

28 0 


29*0 

Wattle Bark 

10 3 2 

33 0 


0*0 

Mvrnba la ns 

7 12 5 

30 0 


24 0 

Mangrove Bark 
(hi in bier .. 

(bills 

7 12 r> 

38 Q 

■ 

0*0 

0*0 

10*0 


Imports and Exports of Tanning Bark. 

Some attention has recently been drawn to the fact that tanning 
bark derived from acacias native to Australia, but now cultivated in 
other countries, is being imported into Australia to make good the 
deficiency in the native product. In order to be able to give exact 
information in regard to this matter, Mr. 6. H. Knibbs, the Common¬ 
wealth Statistician, has very kindly forwarded me information in 
regard to the exports and imports of tanning barks for 1911. 


Imports—Bark (Tanning) 1911. 


Country of Origin. 


Cwt. 

£ 

iji .. 


315 

174 

ther South Sea Islands 


154 

44 

a pua 


93 

24 

oiitli Africa .. 

.. 

71,685 

30,898 

Ai\y .. 


200 

113 

Total 

•• 

72,447 

31,253 

Importing States . 




few South Wales 


54,898 

24,031 

ictoria 


10,325 

4,349 

lueensland 


m , 

29 

outh Australia 


6,076 * 

2,361 

Western Australia 


1,090 

483 

Total 

•• 

72,447 

31,253 
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Exports—Bakk (Tannincj) 1911. 


Country ol Origin. 

Cut 

£ 

New South Wales 

8,933 

3.883 

Victoria 

33,370 

14.599 

South Australia 

11,021 

5,089 

Western Australia 

I7r>.ri90 

70,947 

Tasmania 

24,037 

10,118 

Northern Territory 

5 

10 

Total 

253,550 

104.040 


Mr. Knibhs adds that: “The records do not disclose 1 any further 
information as to the particular kind of hark, hut 1 include the par¬ 
ticulars of the country of origin, which will probably furnish some 
indication. During 1011 the imported bark was almost entirely from 
South Africa, and would probably be wattle-bark.’’ 

Included under the imports of tanning materials are such products 
as myrobalans, valonia, &<*.. which are not really competitors of 
wattle-bark, but are used lor special purposes for which wattle-bark 
is not suitable. Since these materials cannot be grown locally, at 
least not in Victoria, to compete with the native product, importation 
in such cases is a necessity. It is, however, evident from the countries 
of origin that these form a relatively small proportion of the total 
imports of tanning materials; and it certainly seems absurd that a 
country like Australia should be apparently in the process of becoming 
dependent on the outside world for supplies of one of its own native 
products. TIio main reason probably is that too much reliance has 
been placed on the natural growth, and insufficient attention to planting 
and re-establishment. The following table shows clearly that, for 
some years past, a tendency has existed towards a decrease in the 
exports and an increase in the imports of tanning material, and Ihis 
in spite of the fact that good prices arc obtainable locally, and then 1 
is a steady and increasing demand for tanning materials:* • 


Imiokik and Exports ok Tannin • B\uk di king 19 1911. 


Particular* 

i».»« 

101*7 

100 * 

11*09 

11*10 

1911. 

Quantities— 

Cut. 

< •« t. 

Cut. 

!'»t. 

Tut. 

Cut. 

Imports 

03 

3-n 

38,711 

28,020 

12,048 

72,447 

Exports 

431.8.10 

358,11;7 

200,304 

225.872 

295,010 

253,550 

Excess of Export? 







over Imports 

431,833 

357.82:! 

221,053 

197,852 

282,908 

181,109 


Practical Hints and Suggestions. 

It is evident from the foregoing that there is a deficiency in the 
local production of wattle-bark which should be made good by an 
increase of planting of suitable acacias. If, however, this is to be 
profitable, it must be done on practical and business lines; and there 
are certain pests, particularly the “Fire Blight,'’ Paropsis orphana, 
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which have been responsible for the destruction of or serious damage 
to large plantations intended for the production of wattle-bark. This 
pest appears to be specially injurious to the Common Black Wattle, 
Acacia dccurrens , and to do little or no damage to the Golden Wattle, 
Acacia pifcnantha . It is possible that if in the large jdantations 
mentioned the chessboard system of planting had been adopted, and 
the acacias planted in small squares surrounded by other trees, there 



* ACACIA DEC! RRENS (EARLY BLACK WATTLE). 


would have been greater scope for checking the spread of the pest. 
There are, however, risks of this kind in all natural industries, and 
the fact that acacias have thrived and survived so well in Victoria 
for ages past, and have survived their numerous foes, shows that it is 
merely necessary to repeal the proper conditions for their growth to 
attain success in wattle cultivation. 


* Photo front “ KloMennjp Plants of New South Wales,” 
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The following facts and practical information wore obtained from 
technical and reliable sources:— 

“The best bark is grown towards the west of Victoria, and it 
becomes less valuable towards the east, i.c., towards Gippsland. The 
least variation of value according to locality appears to be shown 
by the Golden Wattle wherever it is grown. so far as the available 



ACACIA MOLLTSSIMA (LATE BLACK WATTLE). 


local data are concerned. Very good bark comes from the district 
within a 35-40 miles radius of Portland; and good bark, mainly from 
the green and black wattles, comes from the districts around the 
Grampians (Stawell, &c.). 

The imports of wattle-bark from South Africa are i neranstu g- 
slightly, but this is because the local supply is not keeping pace with. 
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the demand, or is even increasing. This, again, is largely due to the 
indiscriminate destruction of wattles, without any attention being paid 
to their replacement, either naturally or artificially. They cannot 
re-establish themselves when continually grazed or trampled down by 
•stock. The occasional failure of plantations is either due to lack of 
attention and care, or sometimes to too much zeal in cultivation, 
thinning, or pruning, actually encouraging the attacks of pests. 

For prime samples of wattle-bark delivered in Melbourne, from 
£7 10s. to £8 per ton can be obtained. This applies only to the bark 
from the best species (golden, black, and green wattles, A. pycnantha, 
deeurrens, mollissima). 'Where sufficient naturally grown plants 
exist, the bark of the Silver Wattle ( Acacia dealbata) is w T orth 
collecting, and is used for rough tanning. It is not, however, much 
used locally, is hardly worth exporting, and is certainly not worth 
planting in comparison with the better wattles. In all cases the best 
bark appears to come from trees growing naturally in mixed forests. 

Trees are ready to strip when they have grown to good upstanding 
trees with a sufficient surface of the main trunk smooth and well 
grown. Usually trees six or seven years old are in this condition, and 
ready for stripping; but to some extent the age at which the tree is 
ready for stripping will depend upon the species of acacia and the 
•district and conditions under which it is grown. Under favorable 
circumstances wattles grow with great rapidity. Thus a tree of 
Acacia mollissima grown in the Herbarium grounds attained a 
diameter at the base of 26 inches at a height of 1VL> feet above ground, 
and a height of 25 feet in four years, and would have been quite ready 
for stripping in that time. 

It is when acacias are approaching adult size that they seem to 
become especially prone to the attacks of “Woolly Blight,’’ borers, 
“Fire Blight,” &e., and they appear to be especially prone to the 
first named when growing in unnaturally exposed situations. In 
addition, beyond a certain age the bark appears to deteriorate both 
physically and chemically from an economic stand-point. 

The best time to strip the bark is in spring and early summer, when 
the sap is rising. At that time, not only does the bark come off more 
easily, but it is in a better condition for tanning purposes. W T hen 
stripped it should be dried in thin layers of strips laid on rough 
frames made of wood or branches, and raised about 1 foot above 
ground. The strips when fully dried and bound in bundles are ready 
for sale as the commercial article wattle tanning bark. They should 
on no account be bound in bundles or stacked until quite dry, since 
otherwise they become mildewed, dark coloured, and deteriorate con¬ 
siderably in value. Neglect of this simple precaution often causes 
much loss,” 

Mr. J. Blackburne, formerly Inspector, Forests Department, sends 
me some interesting information, from which I extract the following:— 

“At Majorca, in 1882 and 1883, we put in a considerable area of 
Acacia pycnantha . The soil was a granite drift, very suitable for 
wattle culture. After ploughing and softening 1 lb. of seed per 
acre over night for the next day’s sowing, each 1 lb. of seed was 
mixed with six small buckets of finely sifted soil, then sowed broad¬ 
cast and brush-harrowed in. The first year after sowing they were 
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thinned by cutting out with heavy hoes to a distance of about 7 feet 
apart. In seven years the n't urn of hark was about 5 tons per acre. 

There are two well-marked varieties of Acacia pycnantha. One 
has a thin hark, reddish-brown in colour, the other a thick bark of a 
yellowish-brown tint. The latter is hv far the best. 

If the seed were drilled in 7 feet apart, two or three seeds in each 
hole, and the superfluous seedlings removed later, less seed would be 
required per acre. 



ACACIA PYfiNANTHA (GOLDEN WATTLE). 


We also sowed at Majorca A. dccurrcns mixed with euealypts, 
and they did splendidly, making clean straight stems up to 30 feet 
in height, easily stripped, and yielding bark of good quality with 35 
to 40 per cent, of tannin. Wattles are grown naturally by this 
system. 

Acacia pycnantha is rather tender, and is apt to be damaged in 
its young state by severe frost. If wattles alone were put in granite 
soil, deep, with a porous clay subsoil, I would prefer A . decurrens 
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to A. pycnantha (using about %lb. of seed per acre), although 
A. mollismna also does well in the Grampians in soil made by the 
wearing down ot the sandstone ranges there. A good average rain¬ 
fall is also a necessity for success. Plantations can be cheaply formed 
it then 1 is plenty of r/r/v/y.s, bracken fern, &c., on the ground, by sowing 
seed broadcast on the area chosen, and then letting a fire go through 
it. 1 would double the quantity of seed in such experiments, and cut 
out the surplus growth the first year after sowing.” 

For the following facts T am indebted to Mr. II. .Mackay, Con¬ 
servator of Forests:— 

“The Forests Department has about 20,000 acres of natural wattle 
plantations, consisting chiefiv of Acacia niolfissima , “Late Black 
Wattle. ” These are mainly in the Victoria Valley, in the Grampians, 
also on the north side of Victoria Jiangc, the same wattle covers areas 
of 4,000 acres or more. 

The plantations made by the 1 Department include in recent year's 
about 5,000 acres, of which 2,500 are in the Kentbruek district, between 
Portland and Xelson, on the South Coast. These plantations consist 
almost wholly of Acacia pycnantha, which grows well, hut suffers 
trom cold in dry winters wherever tin* limestone is near to the surface. 
It has, however, the advantage of not being prone to the attacks 
of “Fire Blight.” These plants are from five to six years old, and 
the first stripping will take place next year. 

At tin* You Vangs, 14 miles from Geelong, is an old plantation 
established first m 1KS7 by the late Mr. Fergusson, officer in charge 
of the State Nursery at Maeedon. Bluegum and wattle seeds wen 
mixed and sown broadcast. This is a good method of providing a 
shelter belt, but if tin* other trees such as gums or pines are too close 
together, the wattles sutler. On the other hand, since the wattles 
are sensitive to winds and frosts, some protection is beneficial to them. 
In close, warm gullies, however, they are especially apt to suffer from 
“Fire Blight,” the beetles which cause the mischief breeding especially 
well under moist warm conditions. For districts within 50 miles of 
tin* coast, the best wattle to plant is A. pycnantha , with broad, flat 
leaves or phylJodes, instead of the delicate foliage of the Black and 
Green wattles. The Golden Wattle will also grow further inland, 
but becomes too small in size. 

The question of costs and profits depends to some extent upon 
freedom from disease and pests, from the ravages of fires, and upon 
the vicinity to markets such as Melbourne and Geelong, where large 
tanneries are established. In addition, the cost of hand stripping, 
which was formerly 80s. per ton, has now risen to £2 or £2 5s. per 
ton. The price of wattle-bark, which twenty-seven or thirty years 
ago varied from £9 to £11 per toil, now' varies according to quality from 
£(> 5s. to £7 10s. per ton. Exaggerated ideas are prevalent as to the 
profits to be derived from wattle plantations, and statements have 
been published that £10 per acre would be an average profit. Taking an 
average quality of poorer soils, such as granite slopes, limestone pebbles, 
uplands, or sandy loam, and allowing for the cost of fencing and 
netting to exclude sheep and rabbits for at least the first four years, 
the profit per acre where a plantation has been maintained success¬ 
fully would be nearer £5 or £6 per acre as the results of strippings 
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extending from the sixth to the tenth year. Assuming a profit per 
sheep of 4s. to 6s. per annum by their natural increase and wool, 

and bearing in mind 
the fact that the 
return is quicker 
and the profits are 
obtained with less 
risk and greater 
certainty, grazing 
is a more profitable 
way of utilizing the 
land than wattle 
planting, and it 
will certainly not 
pay to e.on vert 
p good grazing land 
% into wattle plan- 
2 tations. 

In the case of* 

2 the plantation at 
the Von Vangs. 

< fair profits an* 

3 made ouch your : 

. but a private owner 
2 would need to add 
S 4 to his profit and 
j loss account the 

< interest on the 
* capital represented 
y by the land, anti 
p on the original cost 

< of the plantation. 

In comparing 

% the cultivation of 
| wattles in South 
£ Africa, and in Aus- 
J tralia, it should be 
§ remembered that 
the former has cer¬ 
tain advantages. 
Firstly, the freight 
to Hamburg or 
1 London is less 
than from Aus¬ 
tralia. Secondly, 
a supply of cheap 
black labour is 
available. Thirdly, 
iu some parts of 
South Africa, at 
least, the wattles 
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appear to be ready for stripping a year soner than in Victoria. There is 
no doubt, however, that there is a considerable amount of poor class 
land at present being put to no use, which might well be devoted to 
the cultivation of wattles. It is not likely that any one would attempt 
to grow wattles for profit on the carbonaceous sandstone of Gippsland, 
which afford rich pastures for dairying, or on fertile volcanic soils 
suitable for cultivation; but it may be as well to mention that wattles 
grown on such soils tend to be of a spindly nature, with a thin bark 
inferior for tanning purposes. As a rule, the best bark is obtained 
from granitic formations, while that from ironstone pebbles with a 
clay subsoil approaches and sometimes equals it. The bark from trees 
grown in sandy loam usually contains a little less tannic acid, but 
affords a good quality bark; and, in fact, yields the greater proportion 
of the supplies grown in Victoria. 

The principal districts from which naturally grown bark is 
obtained are the Dartmoor district on the Lower Glenelg, the Avenel, 
Seymour, and Ta I la rook districts, the Briagolong and Glenmaggie 
districts in North Gippsland, and the Cunningham and Mitchell River 
districts in Last Gippsland. The Gippsland bark is thinner, and not 
quite so good as that from the other localities.” 

The general trend of the facts mentioned above is to show that 
there is an opening for an increased growth of wattles for tanning 
bark in Victoria, but that there are certain risks attached to its profit¬ 
able cultivation on a large scale, and that success is rewarded by 
reasonable but not extravagant profits. Apparently, the proper 
position is that it should enable land-owners to extract a profit from 
poor land they could not otherwise profitably utilize, and be more as 
a side line than as a mainstay of support. The cultivation of wattles 
does not appear to offer any openings to the man of small capital, to 
whom quick returns are essential. 


Cream rises faster in warm milk, and also faster in cooling milk. The 
first is partly due to fat expanding more than water when it is warm, 
and the second to fat being a worse conductor of heat and cooling more 
slowly when the milk stands. 


About 8o per cent, of the fat in milk is recovered by shallow setting, and 
95 per cent, with a good machine. 
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GENERAL NOTES. 

AGRICULTURAL CO-OPERATION IN GREAT BRITAIN. 

Of late years the co-operative movement lias developed in Great 
Britain in a notable manner, and a report recently issued by the 
Board of Trade states the position of affairs in 190!). Co-operative 
societies have been formed for various objects, such as insurant*© and 
the manufacture of dairy produce, but the most flourishing of the 
societies art 1 those whose business may be described as distributive. 
These societies exist for the collective purchase of the manures, seeds, 
implements, &(*., retpiired by the members, and for the collective sale 
of their produce. In 1909 there were 17(5 such societies at work, 
with a membership of 17,449, as compared to f> societies in 1895. 
The sales effected through the societies totalled Cl,112,824, and the 
profit earned was Cl0,088. The latter is obtained as commission from 
members on transactions effected on their behalf, in most cases the 
amount charged being just sufficient to clear working expenses. 


INOCULATION OF LUCERNE. 

Crops all require nitrogen for their growth. An advantage 
possessed by lucerne and other leguminous crops is that they are not 
dependent on the soil for their nitrogen supply, but are able to utilize 
the free nitrogen of the atmosphere. It is a bacterium present, in 
the soil which enables them to use the atmospheric nitrogen, and in 
doing this the bacterium forms little wart-like nodules on the roots. 
These nodules may be seen after digging a plant up. It sometimes 
happens, however, on land new to lucerne that the necessary bacterium 
is not present, and then no nodules are formed, and the lucerne 1 
becomes dependent on soil nitrogen like any ordinary farm crop. As 
lucerne requires an excessive amount of nitrogen (probably acquired 
character), the absence of nodule formation is peculiarly disastrous. 
In such cases inoculation is necessary to supply the needed bacterium. 
In the Agricultural Gazette of New' South Wales, experiments are 
quoted from Ilawkesbury showing tin* effect of different methods of 
inoculation. Tests were made of supplying pun* diluted cultures 
of the germ to the seed and soil, and also of sprinkling some soil from 
an old lucerne paddock on land laid down to lucerne. The results 
were ascertained by counting the root nodules when the plants were 
about three months old. Where no inoculation was practised there 
were no nodules. The best results were obtained by sprinkling soil 
from an old paddoek, (12 per cent, of the plants then showing nodules 
with a complete manure, and 96 per cent, where 1 ton of lime had 
been applied. The value of lime to lucerne can be insisted on, 
American experience also (Abs, in Science , 35 (1912), No. 893) gives 
the preference to soil from old well-inoculated fields rather than to 
the use of pure cultures w T hich are more uncertain, presumably owing 
to deterioration in keeping. At Ilawkesbury the soil was applied at 
the rate of 7 tons per acre; but although the large application may 
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act more quickly, small dressings of 1 or 2 ewt. will more generally be 
applied. Kuril applications cost little, and are very desirable where 
lucerne is languishing and shows no nodules. The inoculating soil 
except in dull showery weather, should be harrowed in immediately 
after application, as strong light will destroy the bacterium. 


SILAGE FOR HORSES. 

Horses and colts may be fed good sound maize silage in limited 
quantities, espeeially when not at work. When at work, silage may 
he fed on Saturday nights and a meal or two on Sunday. The 
working horse requires a stronger feed than silage, for its digestive 
tract is not large enough ft* take sufficient quantities of silage to 
supply the needed nutriment for doing work. Silage fed to working 
horses in large quantities has. to a considerable extent, the same effect 
as grass, which all horsemen know is weakening, although a good feed 
for mart's suckling colts.— Hoard's Dairyman. 


DESTRUCTION OF CHARLOCK. 

The se< ds >1 ihuikx'k or wild must,ml tan lie dormant for man) wars 
in the soil, and ihen tin* plant suddmilv appears when the land is brought 
under (ul’i\ation In a root crop the weed can be kept down bx hoeing or 
other merhanie.il means, blit in a cereal crop this is practiralh impossible, 
with the result that the weeds piodlice a fresh supph ot seed which is 
shed and returned to the '•oil Some years ago a Frenchman discovered 
that charlock could be destroyed by spraying with solution ot copper 
sulphate (blue stone) without damage to the (rival crop growing along 
with it. experiments were conducted in different count lies as to the l>est 
strength of spra\ to use. tin* best quantity, and the time Ut appl\ it. 
Practical advice* is giwn to farmers in Luifct issued b\ the Board 
of Agriculture, London. Good lesults will usual lx be got from 16 lbs. of 
copper sulphate, dissolved in 40 gallons of water, (or 1 acre. Instead 
of copper sulphate, costing 4 s. 6 d., 60 lbs. of iron sulphate, costing 
js. 6 d., max be used. The quantities indicated do no permanent harm to 
cereals, but beans or peas require a weaker application. Tin* weed should 
not exceed 3 inches in height at the time of spraxing. The copper sulphate 
should be obtained powdered to facilitate solution. The spraving machine 
should generate a fine spray under air pressure, and a horse machine should 
cover 30 to 40 acres per dax. Rain immediately after spraying will inter 
fere xxith success, ami letter results will lx* got in dull weather than in 
blight sun. Recent tests in California with iron sulphate, using 140 lbs. 
per acre, proved effective in killing mustard, but not wild radish. Still 
more recently in France, an 8 per cent, solution of sulphuric acid has 
lieen used with the best results on autumn-sown cereals. Owing to its 
corrosive action, however, the acid requires a special spraxing machine, 
and on this account the copper sulphate will generally lx* preferred. 
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T1IE ARTIFICIAL MANURES ACTS. 

UNIT VALUES FOR 1913. 

By P. Rankin Scott, Chemist for Agriculture. 

The amending Artificial Manures Act of 1910 requires that manu¬ 
facturers or importers shall, on or before the 1st November in each 
year, register the brand of the several fertilizers, and at the same time 
supply to the Secretary for Agriculture, under declaration, the name 
and address of manufacturer or importer, the place of manufacture, 
the raw material from which the manure is manufactured or prepared, 
a statement of the percentages of nitrogen, phosphoric acid, and potash, 
together with the respective forms in which they occur, and the retail 
price per ton. Prom the information so obtained the unit values of the 
constituents which have a commercial value are calculated. These unit 
values so obtained constitute the basis of calculating the values of all 
manures for the period during which the registered brands continue in 
force, i.e., until the publication in the Goveryiment Gazette of the list 
of registered brands for the following season. 

A fixed limit of deficiency is allowed in all fertilizers. (See Sche¬ 
dule hereunder.) 

When a manure on analysis is shown to contain less nitrogen, phos¬ 
phoric acid, or potash than the proportions stated on the label or 
invoice certificate, to the extent set forth in the Schedule the vendor 
is liable to a fine of £10 for a first offence, and £50 for any subsequent 
offence. 

SrTTRDUr.K. 


Description of Manure 


All manures containing Nitrogen.. 

All manures containing Potash .. 

All manures containing Water 
Soluble Phosphoric Acid 
All manures containing Citrate 
Soluble Phosphoric Acid 
All manures containing Citrate 
Insoluble Phosphoric Acid 

Noth.—P rovided that the total phosphoric acid deficiency shall not exceed 1*50 per oent. 

Regarding the label and invoice certificate referred to above, 
sections 5 and 7 of the principal Artificial Manures Act of 1904 stipu¬ 
late that the vendor shall attach to each bag a label or tag declaring 
the composition of the manure, and shall deliver to all purchasers of 






manure, at the time of sale, an invoice certificate, conveying similar 
information to that required to be stated on the label. 

From the unit values and the guarantee contained on the tags or 
invoice certificates, it can be readily ascertained (see method of calcu- 
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Note. —Potash in Kainit is valued as Sulphate. 
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Method of (Ulcclatjnc the Valle of a If an ore. 

The value per ton of a manure sold in Victoria is obtained by mul¬ 
tiplying tbe ])ereenta^(‘s stated of the fertilizing substanees by the 
corresponding* unit, values fixed therefor, and adding the separate 
values together. 

As per example:— 

1. Nit rote of Soda- - 

Invoice certific.itc on tag 
(J.ileulation-— 

ir> r> \ i8s. ad. .. 

Cal< ulated value per ton 

2. Superphosphate — 

invoice certificate on t.^g— 

Water Soluble Phosphoiir A»*id 
(’itiate Soluble Phosphoric Acid 
Insoluble Phosphoric Acid 


15 5 per eent. of Nitrogen. 

V S. (/. 
.. It S 4 
.. 14 8 4 


17 00 per i ent. 
1 '00 
2 oo 


Total Phosphoin Acid .. . .. . 20 00 

Calculation— € .*>. d. 

Phosp.horic Acid (Water Soluble), 17 x 4s. Od. . . .410 

Phosphorh* Acid (Citiate Soluble), 1 x Ls, (id. . . .040 

Phosphoiir Aeid (Citrate Insoluble), 2 \ 2s. . . O 2 0 


3. Boncdust— 

Invoice ceitificate on tan 
Nitrogen 
Phosphoric Acid 
Mechanical '‘ondition— 

Fine bom* 

Coarse bone .. 

Calculation— 

Nitrogen—Fine bone 3 0 \ 40 

-I 20 x LV 

100 

Nitiogen—( oarse bone, 3d) x 00 

-- l *80 x 13s. 

100 

Phosphoric Aeid—Fine bone, 20 x 40 

-— s-00 x 4s. (id. 

100 

Phosphoric Acid—Coarse bone, 20 x (SO 

-12 00 x 3ft. (id. 

100 


4 S 3 


3*00 per eent. 
20*00 


10 00 
00*00 

L .v. d . 


CIS 0 


i 3 r> 

1 Hi 0 

2 2 0 


4. Mixed Manuie— 

Invoice certificate on tag— 

Nitrogen as Ammonia 
Phosphoric Acid (Water Soluble) 
Phosphoric Acid (Citrate Soluble) 
Phosphoric Acid (Citrate Insoluble) 


5 It) r> 


2 00 per eent. 
10-00 
1 -00 

2 00 „ 


Phosphoric Acid Total 
Potash as Sulphate 
(’ulculation— 

Nitrogen as Ammonia, 2*0 x 15s. 7d. 
Phosphoiic Acid (Water Soluble), 10 x 4s. 9d. 
Phosphoric Acid (Citrate Soluble), 1 x 4s. (id. 
Phosphoric Acid (Citrate Insoluble), 2 x 2s. 
Potash as Sulphate, 7*50 x 5s. 8d. 


13*00 

7*50 

£ v. d. 
.. J 11 2 

.. 2 7 (1 

0 4 (i 
.. 0 4 0 

.. 2 3 0 


0 10 8 
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List of Fertilizers Registered at the Office of Secretary for Agriculture under the Artificial Manures 

Ac ts— continued . 
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COOL STORAGE ON THE FARM. 

By G. 11. F. Baker* Dairy Supervisor. 

During the hot summer months many farmers find it difficult to 
keep their cream, even when sent, daily to the butter factory, in that 
condition which is essential for the production of superfine butter 
and as quality is one of the factors which determine price, it is to their 
interest to supply the factory with a fresh article. To do this it is 
necessary, immediately after separating, to reduce the temperature 
of the cream as low as possible, and keep it so. Without the aid of 
a refrigerator or ice this is a difficult matter in most cases. 

On some farms, in country like the Beach Forest, whore springs 
aie abundant, water is conveyed by pipes from the spring to the 
water tank and the cream cans placed in running water of a low 
temperature. 

v not bet* but less efficient method is to stain! the cans in water; 
but as the water absorbs heat from the atmosphere it is not many 
hours before it becomes almost as hot as tin* air and the good effect 
nullified, with consequent deterioration in the quality of the cream 
and low price for same. 

A cheap and effective cool safe that has proved a perfect boon in 
the hot, dry districts can be made at a little cost with a few battens, 
some hessian, and sufficient galvanized iron to make a shallow dish. 
This safe will keep the cream fresh, and prevent contamination by 
flies, dust, &c. The size will depend upon the quantity of the material 
required to be stored. The builder will, therefore, be wise if he 
constructs a safe somewhat larger than the anticipated necessary 
requirements. It will cost little more, and guard against overtaxing 
the accommodation during the months of heavy production. 

The principle of the safe described in this article is the same as 
occurs in the canvas water bag which as is well known keeps the 
contained water at a much lower temperature than the surrounding 
atmosphere by virtue of the evaporation taking place. In this safe 
water is syphoned from a basin on the top—by means of strands of 
wool this flows over the hessian lining keeping it continually moist 
and the contents cool and fresh. 

Such a safe w ill prove* a boon to the women folk by adding to the 
comforts of farm life in keeping the meat, butter, milk, and other 
perishable products fresh and cool in the hot, dry months of summer* 
As it is not wise to store anything else in the same safe with the 
cream, it would be advisable to make two—one for cream storage and 
one for other products. 

Method of Construction. 

All the material is constructed of 3-in. x 1-in. uprights and rails, 
and 2 -in. x 1 -in. braces. 

Each side consists of two uprights 4 ft. (i in. long, two rails 
3 feet long, and one brace 3 feet long. The brace for framework of 
front in which door is hung will be only 18 inches long, and will act 
as stop to door. 

The uprights and rails are framed together as show'll in drawing 
No. 1 ; the joints are halved together and screwed with two screws to 
each joint, and the brace is firmly screwed on the back. 
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The four sides having been made are placed together, forming a 
square 3 feet x 3 ft. 2 in., as shown in drawing No. 2; the sides are 
nailed together at the corners, and each corner is stiffened at top 




and bottom by a brace 1 ft. 6 in. long let flush into top of rails and 
nailed thereto with 2-in. nails. 

The floor is formed with 6-in. x %-in. tongued and grooved boards 
nailed on top of rails with 2-in. nails. 



The top is to be formed, as shown in drawing No. 3, of 6-in. x %-in. 
The sloping sides are supported on eight triangular pieces iy*> inch 
thick, well nailed to top of rails and stiffeners. In order to save the 
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labour of carefully mitreing the angles so as to keep the water out 
of the safe, it will be necessary to cover the joints with a strip of 
galvanized iron. 

The door is constructed in the same manner as the sides, but with 
two short braces, as shown in drawing No. 3, to be hung on a pair of 
12-in. T hinges and fitted with turn button or other fastener. 

In order to catch the drip when door is opened, a small gutter 
made of light galvanized iron should be hung on galvanized iron 
staples to inside of top rail of front. It should be so hung that when 
the door is opened the gutter will swing forward sufficiently to catch 
any drips, and the door in closing should push gutter back. 

A small gutter made of galvanized iron should be fixed with 
galvanized iron clouts to outside of bottom rails with a fall to the 
corner most convenient for running the water off. 

The basin on top may be any watertight vessel, into which strands 
of wool are placed to syphon the water out on to the hessian. 

All the drawings, for the sake of clearness, show the framework 
without any covering. All the framework is to be covered externally 
with hessian fixed to rails and uprights w r ith copper tacks. 


THE FRUIT TRADE OF VICTORIA: 

ITS PRESENT STATUS FROM A COMMERCIAL STAND-POINT. 

{Continued, from page 671, Vol. X.) 

By E. Me eking, Senior Inspector of Fruit. 

Part Ill. Inter-State Trade. 

It would appear, from the reports of the proceedings of the Annual 
Conferences of Fruit-growers each year, that the importance of main¬ 
taining and further developing the Inter-State trade in fruit on 
modern lines is not apprehended as fully as its importance deserves. 
When it is considered that, as before stated, the export of fruits to 
other States of the Commonwealth in the year 1910-11 totalled 484,413 
bushels, or 13.5 per cent, of the total fruits raised in Victoria during 
■♦that year; and when it is realized that this quantity exceeded the 
quantity exported to all over-sea countries (including South Africa, 
the East, and New Zealand) by 196,116 bushels, it will be readily 
understood that the maintenance of the trade already established ana 
its development on profitable lines are essentially important to the 
fruit-growing industry of this State. 

Regarding the kinds of fruits exported to other States, it is worthy 
of note that these consisted principally of apples, cherries, pears, and 
plums; the quantities of these in bushels being as follow:—Apples, 
112,031; cherries, 25,114; pears, 282,351; plums, 53,165. Total, 
472,661 bushels. This left a margin of only 11,752 bushels of all 
other kinds of fruits. 

Our best customers in this trade are the two northern States of 
New South Wales and Queensland, as more than two-thirds of the 
total exported in the year under notice were forwarded to these two 
States. 
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Kail versus Water Transportation. 

Owing principally to water transportation being cheaper than 
transportation by rail, the bulk of our fruits are consigned to other 
States by the various lines of Inter-State steamers which ply between 
Melbourne and other ports of the Commonwealth. The cost of water 
transportation is, under any circumstances, relatively cheaper than 
rail transportation; but, between Victoria and the northern States, 



this difference is accentuated by the unfortunate break in rail gauge 
at Albury. Phis undoubtedly drives a considerable portion of tlie 
trade to the shipping companies; as the delay and extra handling of 
consignments at the border, combined with the added expense whieh 
this handling entails, introduces an element of risk into the business 
which the exporter usually does not eare to accept. Rail transport is, 
therefore, chiefly availed of only when the exporter wishes to rapidly 
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transfer his fruits to the markets of the northern States during such 
times as extra good prices prevail, and when he wishes to reach these 
before a general rush of produce causes the prices to fall. This is 
to be regretted; as there is little doubt that, were the rail gauge 
uniform throughout, the traffic in fruit interchange by railway would 
be much augmented, for, under proper and up-to-date conditions, rail 
transportation possesses so many advantages over transportation by 



water that the extra cost of the former is more than counterbalanced. 
These advantages consist of rapid transit, and the estimation of the 
time almost to an hour when consignments will arrive on the intended 
markets. Owing to the perishable nature of most fruits, these 
advantages are of the utmost importance. However, in spite of the 
disadvantage of transfer at the border, it must be confessed that 
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fruits forwarded to the northern States by rail usually arrive in better 
condition than those shipped by water. 

This is due to the fact that, in addition to the more rapid transfer 
which the rail confers, the shipping companies do not provide any 
compensating advantage by the adequate installation of refrigerator 
accommodation on the Inter-State steamers; so that if the small per¬ 
centage of consignments which arc shipped in the limited refrigerator 
space on these steamers is excluded, there is little doubt that the con¬ 
signments sent by rail arrive in better average condition than those 
forwarded by steamer as ordinary cargo. 

These facts, indeed, are quite realized by many of our leading fruit 
agents, who, notwithstanding the existing disabilities, prefer to 
transfer fruit consignments to other States by rail whenever such may 
be warranted. 

Break in Inter-State Rail Gauge a Serious Drawback. 

The most serious aspect which the break of rail gauge between 
Victoria and New South Wales presents is the fact that as the popula¬ 
tions of the northern States increase, and the markets for our fruits 
in these widen, the utilization of ice car service will be prevented, as 
the transfer of fruits at the border from one set of ice cars to 
another set would, especially during warm weather, cause such 
condensation and fluctuation of temperature in consignments as 
to render the use of this type of car worse than useless. If we are to 
be guided by the experiences gained on the North American Continent 
during the rapid and enormous development of the fruit industry 
there during recent years, the serious nature of this disability in the 
expansion of our trade with New South Wales and Queensland will 
be realized; for the pre-cooling of fruits prior to transport, the evolu¬ 
tion of the refrigerator ear, and its almost universal use in connexion 
with the transport of fruits to the various markets in America, may 
be reckoned as amongst the most important factors in the growth of 
the fruit trade in the United States and Canada. 

Need for Better Methods of Transportation. 

It is not only in connexion with land transportation that a dearth 
of up-to-date methods is manifest. The refrigerator accommodation 
on the Inter-State steamers is sadly behind the requirements of the 
trade. Only certain of the regular steamers are provided with re¬ 
frigerator space at all, and even in these, the accommodation is so 
limited as to be of little practical utility to the trade as a whole. 

It is not over-estimating the case to state that from 10 to 15 per 
cent. of consignments conveyed by Inter-State boats are lost before 
they reach the consumer through lack of cool storage accommodation 
during transit. 


Apparent Anomalies in Freights. 

What appears to be an anomaly, and one which would tend to act 
as a drawback to the development of the fruit export trade from Vic¬ 
toria to the other States, is the higher rates which are charged by the 
shipping companies on fruits shipped from Melbourne to many other 
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Australian ports than the return charges from those ports to Mel¬ 
bourne. This is shown by the list hereunder:— 

Ini er-State Ste4m-shif Freights on Fkuis. 

Ordinary. 

To Sydney, ios. 6 d. net from ios. 6 d. net 
To Tlrisbane, 22 s. bd. from 14 s. 3 d 
To Maryborough, 29 s. from 21 s 
To Rockhampton, 30 s. from 24 s qd 
To Macka\, 3 qs. from 27 s 6 d. 

To Ho wen, }qs. from 27 s. 6 d. Subje( t to 

To 'lownsville Jetty, 36 s. from 24 s. 3 d \ S per cent, rebate. 

To Townsville. jqs. from 27 s. bd. 

To Ross Creek, 30 s. from 27 s. 6 d. 

1 o Cairns, : 54 s from ys 
'l’o Cooktown, bos bd fiom 34 s 
lo Port Douglas, bos 6 d. from 34s. 

To Adelaide, 10 s. 6 d. net from ios 6 d net 

'I o Album, 54 s. qd from 24 s qd 

From Fremantle, 34s. qd from 24s qd I Subject to 

To Hunburv, 38s. bd from 27 s 6 d j s per cent rebate. 

To (leraldton, 46 s. 3 d from 33 s. ’ 


Tlii> above list shows the rate charged per ton measurement (23 
cases per ton) on fruits carried as ordinary cargo. The rates charged 



DELIVERING INTER-STATE FRUIT AT WHARF. 


on fruits carried in refrigerator space are much higher than these, 
being from 10s. to 20s. per ton in excess. 

The reason for granting preference in freight charges from other 
Australian ports to Melbourne seems hard to understand. It cannot be 
claimed that the concessions are wholly granted on the one hand to 
encourage an export trade from ports where such trade is small, or 
that granted to ports from which the trade is so extensive as to jus¬ 
tify a reduced rate; as the average freight charges from Melbourne to 
most of the Inter-State ports is higher than the return charges from 
those ports to Melbourne, irrespective of the volume of trade in 
either direction. 
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For instance, although the exports from Albany, Fremantle, and 
other "West Australian ports to Melbourne are practically nil; and 
the exports from Brisbane, Maryborough, and certain other Queens¬ 
land to Melbourne exceed the exports from Melbourne to those ports, 
yet the freight charges to both the West Australian and Queensland 
ports arc much higher than the freights from all those ports to Mel¬ 



bourne. These anomalies in rates are matters which our shippers of 
frditS to Inter-State ports might inquire into with advantage. 


Inter-State Shipping Charges Apparently too High. 

Apart from the question of the anomalous rates as mentioned 
above, the freight charges imposed generally by the Inter-State ship- 
ping'companies for the conveyance of fruit between the different ports 
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of the Commonwealth seem much too high. Notwithstanding this, the 
matter has not been given the attention on the part of growers and 
shippers which its importance deserves, although much discussion 
has arisen during recent years regarding the freight charges 
imposed on fruits shipped to the United Kingdom and Europe, 
and the opinion has been freely expressed in many quarters 
that these charges (which average 65s. per ton) are too high. This 
is probably true; but wliat should be said of the Inter-State charges, 
which would appear by comparison with those levied on fruits shipped 




AMERICAN PACKING SHOWING CORRECT AND EXCESSIVE BULGE. 

to the United Kingdom and Europe little short of extortionate? This 
is the case with the freight charges from Melbourne to all ports of 
the Commonwealth, but the charge on fruit consigned in refrige* 
rator space from Melbourne to Sydney will suffice for an example. 
This charge is 21s. fid. per ton, or nearly one-third the freight charged 
from Melbourne to London, although the distance from Melbourne to 
Sydney is, roughly, only one-fifteenth the distance from Melbourne to 
London. 

{To be continued .) 


MILKING MACHINES — 

There is, perhaps, no machine in use on the farm about which such 
diversity of opinion exists as the milking machine. Some farmers 
consider it a capital invention, and a great labour-saver; others would 
not have one about the place. The fact seems to be with this machine 
that success depends in rather more than ordinary degree upon the 
care and skill of the operator. A recent issue of Hoard’s Dairyman 
puts the matter concisely:—“The milking machine has passed the 
experimental stage. Better results can be obtained from it when 
properly worked than from a certain class of milkers. We know 
of herds that have been milked for several years with the milking 
machine, and the owners are well satisfied with results. The trouble 
has been, in some instances, that people without any mechanical ability 
have tried to operate the milking machine, and, lacking in persistency 
and ingenuity, have laid them aside with the feeling that they were 
not sufficiently perfected to do satisfactory work.” 
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WHEAT AND ITS CULTIVATION. 

Continued from page 707, VoL X. 

No. 9.—WHEAT IMPROVEMENT. 

A. E. V. Richardson , M.A., B.Sc,, Agricultural Superintendent . 

One of the most remarkable and interesting features of modern 
agriculture is the extraordinary activity displayed in the subject of 
plant improvement throughout the world. 

This extraordinary activity is very largely due to the rediscovery of 
Menders work by I)e Vries, Tschermak, and Correns, the epoch- 
making work of De Vries on the mutation theory, and the stimulus 
given through the establishment of schools of genetics in the older 
universities of the world. 

Practically every agricultural crop of importance has been sub¬ 
jected to a critical study during the last decade, with a view of deter¬ 
mining the best lines on which specific and desirable improvements 
may be brought about. 

Systematic plant-breeding is a comparatively modern development. 
The reason is not far to seek. From the dawn of civilization, man's 
attention has been occupied with the improvement of his animals rather 
than his crops. Indeed, improvement in plants was hardly possible 
until the sexuality of plants was discovered, and the necessity of 
pollen in seed formation became known and generally understood. 
The discovery of sexuality in plants was only made in 1691 by 
Camerarius, and nearly half-a-century elapsed before the structure 
of the flower was properly appreciated. 

Thus, while systematic mating of plants could not have been prac¬ 
tised for more than two centuries, the control of the breeding of animals 
has been undertaken by man for over 2,000 years. 

Though the practice of plant-breeding is quite a modern develop¬ 
ment, the amount of data already collected is sufficient to indicate that 
enormous possibilities lie ahead of this line of work. 

The great improvements wrought in our Hocks and herds by care¬ 
ful, systematic breeding is apparent to the veriest novice. The 
development of the Booth and Rates' types of Shorthorn cattle, the 
American trotting horse, and the Australian type of Merino sheep 
may be taken by way of illustration. No one nowadays would express 
the least surprise if a breeder of dairy cattle attempted to breed a 
herd of stock giving milk of unusual richness in butter-fat. It is so 
common a phenomenon now that it ceases to cause wonder. 

But to set out with the definite intention of breeding farm crops, 
with the object of improving them in certain specific qualities, is still 
considered unusual enough to occasion considerable surprise. The 
fundamental principles of breeding and inheritance, however, are the 
same, whether they are applied to animals or to plants. Is it not per¬ 
fectly rational then to assume that profound changes may be wrought 
in the vegetable world by the application of those principles of breed¬ 
ing which have brought individual flocks and herds to the high pitch 
of excellence of the present dayf 
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Let it be remembered that the plant-breeder lias at least one 
immense advantage over the animal-breeder. 

lie can work with hundreds of thousands of individuals, and can 
afford to make his selections with the utmost rigour, and take the very 
fullest advantage of the individual variations of type, which, as will 
be seen later, are the basis of all future improvement. 

The animal-breeder, for many reasons of which not the least is 
the expense incidental to breeding and feeding of large numbers, must, 
of necessity, confine his attention to comparatively few animals, and 
the probabilities of securing wide and valuable variations are thereby 
considerably 1 esse n ed. 

Importance and Aim of Wheat Improvement. 

According to the Commonwealth statisties for 1910-11, of the total 
area under crop, namely, 11,893,838 acres, no loss than 7f> per cent, 
represented wheat and wheaten hay. The wheat of the Commonwealth 


VIEW OF ST CD SELECTION AND CROSSBRED PLOTS, ROTHERCLEN 
EXPERIMENTAL FARM, 1912. 

for 1910 amounted to over 95,000,000 bushels, and the cash value, at 
3s. 4d. per bushel, equals nearly £16,000,000. During the past decade 
the enriching and improving of the soil has been the dominant note in 
our system of wheat-farming. Attention has been concentrated on the 
use of fertilizers, improved methods of tillage, and the adoption of 
rotation adapted to the climatic and soil conditions. These improved 
methods of grain-eulture have placed the wheat industry of the State 
and of the Commonwealth in a very secure position. These important 
developments all aim at improving the soil conditions, or what might 
be termed the plant’s environment, by bringing within the range of 
root action a plentiful supply of those elements essential for the wel¬ 
fare of the erop. 

In the near future, however, there is reason to believe that greater 
attention will be directed to the improvement of the wheat-plant itself, 
and to the production of varieties adapted to specific conditions and 
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requirements. The possibilities ahead of such activities are obvious. 
If, by any process of plant improvement, the average yield of a given 
variety of wheat could be increased by only 1 bushel per acre, it would 
mean that the farmers of this State would reap £500,000 more each 
year, without a single cent extra being spent either in cultivating or 
manuring the land. 

A quality of prime importance that should be developed to the full 
in Australian wheats is drought-resistance. The varieties of wheat 
brought with the pioneers from the Old Country were not drought- 
resisting in character. Accustomed for centuries to growing in rela¬ 
tively cool climates, with abundant rainfalls, these wheats had deve¬ 
loped qualities which unfitted them for growing in the drier parts of 
Australia. Eighty-five per cent, of the wheat of Victoria is grown north 
of the Dividing Range, and a large portion of this is grown in rela¬ 
tively dry districts. If ever the drier parts of Australia lying beyond 
the present margin of cultivation are to be brought under the plough, 
the cultivation of drought-resisting varieties will be a fundamental 
pre-requisite. Varieties are needed in these areas which possess a short 
growing period, i.e., rapidly-maturing wheats which will make the 
most of our short winters, and which produce a maximum of grain 
and a minimum of flag. Other properties of prime importance are 
the milling qualities of the grain, and the colour, strength, and gluten 
content of the flour. The present practice in Victoria is to sell all 
wheat on the basis of one grade, f.a.q. This practice obviously does 
not encourage a farmer either to grow grain of high quality or pay 
any special attention to the cleaning of the sample. The time is not 
far distant, however, when wheat will be sold on grade, just as is done 
with butter, cream, fruit, and other produce. 

Before a wheat can be considered of high milling quality, it must 
be satisfactory in three respects—(1) colour, (2) gluten content, (3) 
strength. 

The flour made from the wheat must be such as to make bread of 
snow-white colour, in order to satisfy the demands of the consumer. 
So long as this demand for snow-white colour continues, so long must 
both miller and baker consider the question of colour of great 
importance. 

Incidentally, it might be mentioned that Victoria has always been 
able to produce wheats which, on milling, give a flour of excellent 
colour, and it is principally on this account that these wheats meet 
with such a ready sale on the English market. We cannot overlook 
the fact that, generally speaking, the varieties commonly grown are 
wanting in strength and gluten content. It may be that these defi¬ 
ciencies are a characteristic of the climate, and, if so, we might be 
inclined to infer that improvement in these respects is beyond the 
limit of possibility. While it is true that these important qualities 
are in a large measure dependent on the climate, there is every reason 
to believe that they may be developed in our wheats to a much more 
satisfactory degree than at present. 

Convincing evidence of this may be seen in the case of Comeback, 
Bobs, and Cedar—varieties of exceedingly high strength—which have 
been bred and developed by the late Mr. Parrer under Australian 
conditions. 
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The great objection to these varieties is, however, that under ordi¬ 
nary farming conditions their yields are not satisfactory, so that, in 
spite of the enhanced prices which may be obtained for them, they 
are hardly as profitable to the farmer as the commoner but more pro¬ 
lific varieties. The interest of the farmer demands that the varieties 
of wheat grown by him should be prolific, rust resistant, and relatively 
drought resistant. 

It is to the miller's interest that the varieties grown should give 
a good yield of flour of good colour. 

It is to the baker's interest that the flour should be of high strength, 
so that he may make the maximum of loaves of bread per sack. 

It is the wheat-breeder's task to produce a variety which will com¬ 
pletely satisfy the farmer, the miller, and the baker. 

Wheat Breeding in Other Countries. 


Before discussing the methods whereby these specific improvements 
may be made, it may be of interest to briefly review what is being done 
in other countries. 



STUD SELECTION AND CROSSliRKD PLOTS, LONGERENONG AGRICULTURAL 

COLLEGE, 1912. 


Systematic breeding of wheat and other cereals has been practised 
for many years past in the United States, Canada, Germany, France, 
Sweden, Britain, and India. 

A large number of agricultural experiment stations and colleges 
in the United States are at present engaged in breeding new varieties 
of wheat. The Minnesota station has originated numerous varieties, 
two of which have “ yielded from 1 to 3 bushels more per acre than 
the varieties formerly grown."* Other stations, particularly Mary¬ 
land, North Dakota/California, and Ohio, have done much valuable 
work in the production of new varieties and the improvement of exist¬ 
ing types. 

In Canada most of the breeding and selecting of wheat has 
been done in connexion with the Dominion Experiment Farm system 
on the central station at Ottawa. Dr. William Sounders (now 


* Year-book of the Department of Agriculture 1908, p. 155. 
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Director of Experiment Farms) began the work of wheat improve¬ 
ment in Canada in 1888. Working on the Red Fife wheats, he suc¬ 
ceeded in producing the cross-bred varieties—Stanley, Preston, Huron, 
Marquis, and Bishop—which are now widely grown throughout 
Canada. 

In England, Biffen, of Cambridge, has done a large amount 
of work in wheat improvement. Biffen has paid special atten¬ 
tion to the production of a variety of wheat combining the important 
qualities of (a) high yielding capacity of the English varieties; 
(/>) the high strength characteristic of the Manitoba wheats; and (c) 
immunity from yellow rust ( Puccinia glumaruw). lie claims to have 
achieved considerable success in this direction. 

In Sweden, the wheat breeding is concentrated at Svalof under the 
direction of the Swedish Grain Society. This society lias done a vast 
amount of good in introducing superior varieties of wheat in Swedish 
agriculture. No less than fifteen trained plant specialists are engaged 
in this work. Details of this institution will be discussed later. 

In Germany, a large number of public and private institutions 
are engaged in the improvement of cereals and root crops. According 
to Hillman,* there are no less than 84 breeders engaged on the im¬ 
provement of wheat, 46 of rye, 65 of barley, 53 of oats, and 44 of 
fodder and sugar-beets. 

A considerable amount of work has been done in India towards 
the improvement of local wheats by selection and crossing. It is inter¬ 
esting to note that many Australian varieties have been tried by the 
Indian Government, in the hope that these would be of direct value 
under Indian conditions. 

Among others, Purple Straw, White Tuscan, Frampton, and White 
Essex were tried at Lahore,! Lyalipur, and Hyderabad from 1893-1894 
to 1900, but the results were not satisfactory. It is also interesting 
to note that in 1900, W. II. Moreland, the Director of Agriculture of 
the United Provinces, was deputed by the Government of India to 
visit Australia and study Farrer’s methods.! As a result of his visit, 
a wheat-breeding station was established at Cawnpore in 1902 by 
the Indian Government. In addition, centres for wheat breeding were 
established at Pusa, Lyalipur, and Poona. 

Wheat Breeding in Australia. 

The outstanding feature in wheat-breeding work in Australia is 
the remarkable success achieved by that patient and retiring genius— 
the late William Farrer, of New South Wales—in every branch of 
wheat improvement. 

A man who could set out clearly and comprehensively as Farrer,§ 
both the goal towards which he was striving in his work of wheat 
improvement, and the methods whereby he hoped to reach that goal, 
and in less than a decade flood the market with varieties like Federa¬ 
tion—the most prolific and popular farmer's wheat in the Common¬ 
wealth; Bobs, and Comeback—of unsurpassed milling excellence; 
Florence and Genoa—bunt-resisting varieties; and a host of others. 

" * P. Hillman. Arb. Deut. Landw. Grsdl. (1010) No. J88. ’ 

t Reports of the Government, Horticulture 1 Gardens, Lahore, and the Lyalipur Farm, 1803-4 ti $tq, 
t Moreland Agricultural Ledger, India (1001). 

$ Farrer: The making and improvement of new varieties of wheat for Australian conditions. 

Agricultural Qautte (N.8.W), Febtuary, 3808. 
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enjoying widespread popularity, such as Bunyip, Thew, Bayah, 
Warren, Genoa, Firbank, Cleveland, Cedar, Jonathan, etc., must 
have possessed in an unusual degree the insight of genius. It is 
no exaggeration to say that Farrer has added millions sterling to 
the national exchequer by the creation of Federation wheat. Dr. 
Cherry estimates the cash value of Farrer 's work to Victoria alone 
during the 1909 season at £250,000.* Since that estimate vras framed, 
the area sown with this popular variety in Victoria has greatly in¬ 
creased, and the benefits have become commensurately greater. 

Farrer’s work was continued by Mr. G. L. Sutton—late Wheat 
Experimentalist of New South Wales—who did a great deal to popu¬ 
larize Ihe Farrer varieties amongst farmers. 

In this State, Mr. II. Pye, the present Principal of Dookie Agricul¬ 
tural College, has been the most prominent investigator of the problems 
connected with the improvement of wheat varieties. For many years 
he collaborated with Farrer in the testing of new varieties, and the 
independent work he has done has resulted in the production of a 
number of crosses possessing fin proved qualities, which are now under¬ 
going the process of fixing and testing on a commercial scale. The 
work of producing new varieties of value is necessarily slow and 
tedious, and the results of Mr. Pye’s long and patient work will doubt¬ 
less be of immense benefit to wheat-growers. 

In South Australia, the improvement of varieties by selection and 
cross-breeding is carried out at the Parafield Wheat Research Station 
and at the Koseworthy College. The demand for improved and selected 
cereals from both these centres has for many years past greatly 
exceeded the supply. 

Many of the varieties grown in the wheat areas of the Common¬ 
wealth were originated by private farmers. With one or two excep¬ 
tions, those varieties were obtained by selection from the ordinary 
crop. Among many of the varieties that might be mentioned are 
Dart's Imperial, Marshall's No. 3, CorrelPs No. 7, King's Early, Yan- 
dilla King, Steinwedeh Petatz Surprise, Carmichael's Eclipse, and 
Huguenot. In most eases these varieties originated from a single 
plant growing in the ordinary field crop. The outstanding qualities 
of these plants arrested the attention of the originator, who harvested 
them separately, and multiplied the seed for distribution. 

How Improved Vartf/nes May he Obtained. 

There are two general methods by which improved and new varie¬ 
ties may be obtained, namely, by— 

1. Selection. 

2. Cross-breeding. 

We will consider each of these in some detail. 

It must be borne in mind that in a young country like Australia 
many varieties of value may possibly be obtained from the older agri¬ 
cultural countries of the world, where wheat is grown under conditions 
not unlike our own. 

Some preliminary acclimatization is usually necessary in these 
eases. How far such introductions are likely to be of value to us will 
be considered later. 

* Journal of Agriculture , Victoiia, 1909. 
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SELECTION. 

Vilmorin, a renowned authority on plant breeding, states that 
“ selection is the surest and most powerful instrument man possesses 
for the modification of living organisms.Reduced to simplest 
terms, it consists merely in the choice of the best individuals for the 
propagation of seed, and it is by means of selection exercised through 
centuries that our cultivated plants have reached their present stand¬ 
ard of excellence. The obvious effects of selection may perhaps be 
seen to best advantage in the animal world. It was by patient, sys¬ 
tematic selection, exercised over a long period of years, that the famous 
Booth and Bates types of Shorthorn cattle were developed. What we 
term pedigreed stock in Merinoes, Clydesdales, Jerseys, &c., have been 
produced by a slow r , painstaking process of selecting the very best 
animals in the herd, accompanied by a vigorous exclusion of the culls. 
While the vast majority of farmers are w T ell aware of the beneficent 
effects of selection in the animal world, they appear to be totally 
oblivious of the fact that selection can be equally effective when 
applied to the plant world. 

The term “ selection/' as commonly used, covers a general, as well 
as a specific, idea. In its general sense, selection is practised by every 
good farmer when he chooses varieties of wheat that arc best suited to 
his soil and climatic conditions, reserves the 1 best portion of his 
crop for seed purposes, and takes good care to grade his seed well. No 
well-informed stock breeder would think of selecting as his parent 
stock any other than the best animals he can secure with the means at 
his disposal. Nor should any wheat farmer be satisfied with anything 
but the best of his crop for seed purposes, lie should take the greatest 
pains to get, first, the right variety of wheat; second, well-developed 
seed; and third, the seed should be secured from the most vigorous 
plants. The latter point is very important. 

With regard to the choice of varieties, it may he jhinted out that the 
difference in yield between two varieties of wheat grown on the same 
farm, under precisely similar soil and climatic conditions, is frequently 
sufficient to pay the rent and interest on the land on which the crop 
w*as grown. This has been demonstrated time and again in depart¬ 
mental experimental plots and on private farms. 

Carefully-conducted experiments in various parts of the world 
demonstrate that it pays a farmer to give careful attention to the 
selection of his seed. 

In Canada, Zavitzf states that during twelve years’ work at the 
Ontario Agricultural College, large, well-developed grain of winter 
varieties of wheat averaged 46.9 bushels per acre, as against 39.1 
bushels from small shrunken seed, and with spring wheat the average 
yield from the well-developed, plump seed was 21.7 bushels, as against 
16.7 of the small seed. 

In Britain, the University College of Wales:): reports that nearly 
double the yield was obtained from plump grain as against small grain. 

Desprez, in France,§ after experimenting with a large number of 
varieties of wheat, draws the conclusion that the results are markedly 
in favour of large seed. 

* Viiinortn Exper. Station Record XT., p. 19. 
t Zftvitz: Journal of the Board of Agriculture , June M'O, p. :tr>. 
t Report, of rniv*»rnity College of Wales, 1899, p. 08-7u. 

§ Jour Agrl. Pmt. (1897). 
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Cobb (N.S-W.),* after an exhaustive comparison of seed wheat 
from 24 varieties, states that the increased yield obtained from well- 
graded seed is sufficient to justify the installation of first class clean¬ 
ing machinery. 

The results obtained at some of the American Experimental Stations 
are conflicting, but, wherever care was taken in the selection of seed, 
considerable increases in yield resulted. This was the case at Kansas, 
Nebraska, North Dakota, and Indiana experimental stations, whilst at 
Pennsylvania and Ohio no marked increases resulted. 

From these various experiments it may be safely concluded that the 
best results will be obtained by the selection of well-developed, plump 
seed, from plants of strong vitality. 

The term selection is generally more restricted in meaning. It has 
now r acquired a technical significance, and implies the systematic 
choosing of specific wheat-plants for future reproduction, with the 
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object of bringing about an amelioration of type. It recognises that 
there are endless variations of type in an ordinary wheat crop—that 
there are grades of quality in wheat just as there are grades of quality 
in fruit and butter. 

Selection seeks to isolate those types of plant which approximate 
most nearly to the ideal, and to systematically choose from the produce 
of these types the variations which are likely to be of material value. 

This is the manner in which most of the improvements in our field 
crops have resulted. 

Unconscious and Conscious Selection. 

Of course, many of the modifications effected in plants, through long 
years of cultivation are the result of unconscious improvement. This is 
exemplified by the development of the cabbage, cauliflower, and kohl¬ 
rabi from the woody perennial plant ( Brassica olerace<(* TAnn .), which 
is a native of Southern Europe. The cabbage is a modification of the 
leaf, the cauliflower of the inflorescence, and kohl-rabi of the stem of 
this plant, and their origin is due to long-continued selection of 

* Cobh: Ayricu/turcU Oaz«tU, New South Wales, 1008. 
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variations which were considered desirable, and not because the gar- 
dener consciously attempted to evolve these specific forms. 

On the other hand, many instances might be quoted in which im¬ 
provement has been effected by systematic breeding. 

Perhaps the most striking case is that illustrated by the develop¬ 
ment of the sugar content in beets. By a process of careful, repeated, 
and systematic selection of individual plants of high sugar content, 
combined with the repeated testing of the hereditary powers of each 
individual plant, the common beet, containing from 6-7 per cent, of 
sugar, has been developed into the sugar beet, containing from 20-25 
per cent, of sugar. 

The value of this improvement must be obvious. It has enabled the 
beet-sugar industry in Europe and America to more than hold its own 
against the cane sugar produced by black labour in the Tropics. 

A remarkable case of selection is referred 1o in I)e Vries’* work. 
In 1886, De Vries found at Loosdrecht a plant of clover bearing a few 
leaves with four and five leaflets. He commenced some experiments to 
fix this type of clover. By continuous cultivation and selection, he ulti¬ 
mately (1892) secured plants in which four and five leaflets on each 
leaf were common, and, strangely enough, for the first time several 
leaves appeared with six and seven leaflets. 

It is very probable that no clover plant in the world ever possessed 
six or seven leaflets until De Vries commenced these experiments. 

History of Wheat Improvement hy Selection. 

The idea of improving cereals by selection is of comparatively re¬ 
cent origin. The most notable of the early wheat-breeders were Lc 
Couteur, of Jersey; Shireff, of Haddington; and Hallet, of Brighton. 

Le Couteur, nearly a century ago, observed that an ordinary field of 
wheat appeared to be extremely variable, and concluded that some of 
the various types found in the growing crop would yield better than 
others. He isolated 23 distinct types, and grew them separately, and 
was successful in introducing several new varieties into general culti¬ 
vation. One of these is still grown under the name of Talavera. 

A Scottish agriculturist—Patrick Shireff—developed tin* celebrated 
Hopetown oats in 1832, and placed on the market four distinct varie¬ 
ties of wheat, all of which were extensively grown in his time. His 
method of procedure was to walk through his wheat fields at harvest¬ 
time, and mark any plants which stood out prominently from the 
surrounding plants. He isolated these plants, sowed them separately, 
subjected them to severe tests, and sold the seed of the most promising 
types. 

It is very interesting to note that neither of these breeders adopted 
the principle of repeated selection. They simply isolated individual 
plants of promising appearance, and multiplied the seed of these types 
hs rapidly as possible. There was but one initial selection, followed 
by rapid multiplication of the progeny. On this fundamental point 
they differed widely from Major Ilallet, who began his work of selec¬ 
tion in 1857. His method of selection was derived from his previous 
experience of breeding Shorthorn cattle. 

• De Vries: “ The Mutatioti Theory,” Vol II., p. 30 (1910), 
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He first introduced the principle of repeated selection. His method 
was to select each year the best grain from the best ear of the best 
plant he could find in his wheat-field, and to repeat this process for 
a number of generations. On 18th June, 1862, he inserted a full-page 
advertisement in the Times , describing his methods of breeding wheats. 
In this advertisement he states that his “ pedigree wheat was bred 
upon the same principle of repealed selection which has produced our 
pun* races of animals.” 

During his first five years' work, the length of the head was 
doubled, the number of grains in the head trebled, and the tillering 
capacity was increased fivefold. 

The improvements effected were, in a measure, artificial, inasmuch 
as he grew his selected plants on the very best find richest garden 
soil. Nevertheless, his strains were a success, and greatly improved 
the harvests of his generation. 

The same principle of repeated selection has since been very largely 
practised in Germany, and has been very successful. Rimpau, in par¬ 
ticular. has applied this principle of gradual improvement by con¬ 
tinuous selection to rye, and succeeded in developing the famous 
Schlanstedt rye, which is now grown throughout France and Germany. 

Another interesting principle in wheat breeding has been advo¬ 
cated by W. M. Hays, formerly of the Experiment Station, Minne¬ 
sota. Hays adopted what is known as the “ centgencr ” method of 
judging the efficacy of a given selection. He judges the value of a 
plant, not by its appearances, for these may mislead the observer, 
but, by its performances in a “ centgener ” plot—by the average yield 
of 100 typical plants, llis method is to isolate promising types of 
plants, and test their hereditary power by measuring the yielding 
capacity of 100 typical plants derived from each selection. 

Finally, it is necessary to consider briefly the method of selection 
adopted at the famous Swedish Experiment Station at Svalof, Sweden, 
It may be explained that this station owes its origin to a small co¬ 
operative village company, formed in 1886 by private farmers for the 
production of improved seed wheat, oats, and barley, and the testing of 
new and foreign varieties of grain. 

By means of exhibitions of pure seeds and numerous inspections 
of the experiment fields where the new varieties were grown side by 
side with the common Swedish varieties, the Swedish farmers soon 
became convinced of the financial advantages accruing from the sowing 
of improved seed. The company soon prospered. 

Another society was organized at Orebro on similar lines to that of 
the Svalof company, but the two amalgamated, and formed the Seed 
Grain Society for Sweden. It became affiliated with a number of 
agricultural societies throughout Sweden, and received subsidies from 
them, as well as an annual grant from the Swedish Government. 

The combination of the experimental and commercial sides of the 
undertaking became very inconvenient, and in 1891 a separate com¬ 
pany was formed for the sale of the improved grains, under the name 
of the General Seed Graiq Trading Company of Sweden. The Society 
now conducts all the experimental work, and produces the new varie¬ 
ties, while the General Trading Company distributes the grain of the 
ameliorated varieties to the farmers throughout Sweden. 
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Mr. R. B. Greig,* one of the members of the Scotch Commission 
who visited Australia just two years ago, gives a most interesting 
account of a visit to this remarkable institution 

He says: “ The work at Svalof is based on two discoveries—first 
that among the farm crops there exist an indefinite number of ele¬ 
mentary species which breed true; and secondly, that superior indi¬ 
viduals among these species can be quickly recognised by certain mor¬ 
phological characters. The first discovery was almost an accidentthe 
second was the result of painstaking and minute investigation, assisted 
by an elaborate system of record keeping. 

The Swedish Society for the Improvement of Grain was founded 
in 1886 by land-owners interested in agriculture, its object being to 
produce, by means of systematic selection, new varieties of farm crops 
yielding returns both larger and of better quality. 



VIEW OF CROSSBRED PLOTS, RCTIfERGLEN EXPERIMENTAL FARM, IN EARLY 

SPRING, 1912. 

At first it was handicapped by inadequate funds and inferior 
buildings, but some years ago fine laboratories and other buildings 
were erected at a cost of 80,000 kroner, or £16,000, and the present 
annual income is between £4,000 and £5,000, made up as follows:— 


Government subsidy .. .. .. £2,200 

Agricultural societies .. . . .. 1,100 

The Swedish Seed Co. .. .. .. 275 

Members of the society , . .. .. 550 

Sale of produce .. .. .. 275 


£4,400 


By a comprehensive series of trials, the principle was firmly estab¬ 
lished that unit of selection is the single ear or head. Further investi- 


* Vide Journal , Board of Agriculture, London, August, 191p. 2R0. 
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gation brought out the fact that in an ordinary field of oats, wheat, 
or barley there were dozens of different types, most of which bred 
true. The next step was to discover the superior types, or those speci¬ 
ally adapted for special conditions. It has been demonstrated that 
certain characters of apparently negligible importance are actually 
trustworthy indicators of the productive power of an individual and 
of its quality. This principle of correlation or association of characters 
has been found applicable to all farm crops, and while it sheds a bril¬ 
liant light to guide the improvement of crops, and provides a short 
cut to success, it effectively bars any but the trained specialist from 
the speedy recognition of new varieties by selection.” 

It is now accepted as a principle that the improved and selected 
seed produced at Svalof should be grown in each of the climatically 
different districts of the country before the seed is distributed to 
farmers. Hence, branch stations have now been established at Ultuna 
and Alnarp, in addition to a number of smaller experimental centres 
in other districts, to enable the staff to ascertain the agricultural value 
of the new varieties under different conditions of soil and climate. 

Basis of Selection. 

It must he apparent from what has already been said that the 
possibility of improvement by selection rests on individual variation. 
There arc no two plants or no two animals absolutely alike. To the 
man in the street each member of a large flock of merino sheep seems 
precisely the same as each other member of the flock. 

To the shepherd or enthusiastic stock-breeder, however, each sheep 
possesses eertain marks, peculiarities, and attributes which distinguish 
it from every other sheep in the flock. Plants likewise are variable, 
and Nature is always moulding the individual to tit some ehink in its 
environment. Precisely the same difference may he detected by the 
skilled plant-breeder among a group of apparently identical wheat 
plants. 

Cause of Variations .—The exact cause of these individual varia¬ 
tions is not definitely known. Changes of soil, climate, methods of 
cultivation, changes in the food supply, and the struggle for existence 
are admitted to be important factors in inducing the variations. A 
prolific cause of variation is the “splitting of type” brought about by 
cross-breeding. This will be discussed in detail later. 

Origin of Species. 

Usually tlie variations from plant to plant are only small. Occa¬ 
sionally, however, considerable variations appear without any apparent 
reason, and these variations are more or less stable in character, and 
reproduce true to type. These are what De Vries calls mutations. 

Before considering how new or improved varieties may be pro¬ 
duced by man, it is interesting to briefly note in passing how species 
and varieties originate under natural conditions. According to 
Darwin,* species and varieties originate by what he calls natural 
selection . 

lie showed that the individuals of a species differ from one another 
to a slight extent, and that many of these differences increased or 
decreased their chances of survival. If all the seeds produced in a 

* Darwin: “ Origin of Speofes ’’ (1859;. 
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year by a given species were to germinate, there would be far too 
many plants to reach maturity. A fierce struggle for existence, there¬ 
fore, results between the individuals of the species, and the fittest 
survive and the unfit perish. If the individual members of a species 
were all identical we could only ascribe to blind chance the fact that 
some survive whilst others perish. But they are not alike. Some 
plants are hardier and stronger than others. Some have a well de¬ 
veloped root system which enables them to get nourishment where 
others fail. The slightest difference among plants may mean the dif¬ 
ference between life and death, and it is this fact which enables Nature 
to continue her selection. The weaker individuals are forced to the 
wall in the struggle for existence, whilst the stronger survive. As 
Darwin says, “ Those plants, in the long run, survive which are best 
able to adapt themselves to their environment.” In other words, those 
individuals survive which vary in such a way as to give them some 
advantage over their less fortunate neighbours. As a result of this 
struggle, the mean of the species would be changed to some slight de¬ 
gree. If the variation is continuous, more and more change would 
take place; the small variations would be cumulative, and ultimately 
a new species would be produced. 

The mutation theory controverts the older doctrine that variations 
may be augmented by selection until the differences become morpho¬ 
logically great, and until they become fixed and able to reproduce 
themselves. 

According to De Vries,* new species and varieties originate by 
sudden changes—mutations, or sports, as he calls them. 

According to this view, species are not slowly and gradually 
changed into new forms, but new and distinct types arise suddenly 
from the parent form. The variety, as a whole, continues unchanged, 
but produces from time to time aberrant individuals or mutations, 
which breed true to type, and are the real sources of all progress. 

De Vriesf bases his theory on the peculiarities of certain seedlings 
of the Evening Primrose ( Oenothera LamarcMaria) which he found 
growing wild at Hilvershun, in Holland; and the large body of 
evidence which he has brought forward has done much to convince 
biologists that discontinuous variation was far more common than was 
formerly supposed. He emphasizes the fact that variations are of two 
kinds. (1) Small individual variations that do not reproduce or 
“ come true,” and are therefore assumed to be of no permanent effect 
in the evolution of the type. (2) Mutations or sports (heritable varia¬ 
tions) which breed true to type, and which represent the starting point 
of new species. 

In a word, the difference between variations and mutations is one 
of definition—the mutations breed true, the others do not. 

The mutation theory does not deny the importance of selection as 
a means of improving agricultural plants, for, even if a mutation does 
appear, it may still be improved in its lesser features by careful and 
repeated selection. 

Methods op Selection. 

There are two general methods of selection adopted by plant- 
breeders— mass selection and individual selection. 

♦ De Vries: “Die Mutations Theorie'’ Lepzie(’90f). 
t De Vries: “The Mutation Theory,” Vol. I. p. 217 (1910). 
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Mass selection consists of the continuous and repeated selection 
of a number of the best grains, ears, or plants. It is based on Darwin’s 
conception of the origin of species, and it is supposed that by the 
repeated selection of a number of elite plants each year, the race, as a 
whole, will be gradually improved. 

De Vries denies that any permanent improvement can result from 
mass selection. 

Fruwirtli, on the other hand, affirms that mass selection does result 
in permanent improvement. 

The effect, of mass selection, as applied to oats, barley, and potatoes, 
has been strikingly demonstrated by Professor Zavitz at Ontario* 
The following table summarizes the results of sixteen years’ continu¬ 
ous mass selection on these crops:— 

Tahoe I. 

A\kka«.k \ iKi.i) m tour vein |>eno<is m bushel* per acre ot oats bailey, and jxitatoes, 

showing the etfbet of mass selection on sell-fertilize!I and on vegetativelv produced 

crops. 


Crops 

1890-9.'*. 

1894-97 

1898-1901. 

1901-05. 







Bush. 

Bush. 

Bush. 

Bu*h. 

1. Oats - Average for 8 vai lot ies 

74 

79 

83 

100 

2. Barley—Average for 8 varieties 

r>o 

r> 4 

03 

03 

3. Potatoes—-Average for 8 varieties 

120 

210 

°18 

249 


Mass selection is most effective when the individual plant is made 
the'Unit of selection, and not the individual ear or the individual 
{Train, for it frequently happens that large grains and large ears of 
wheat are found on relatively poor plants. 

Mass selection thus practised tends towards improvement of the 
type by propagating from the best plants and excluding all the rest. 
It, may, of course, happen that some of the selections thus made are 
superior because they have been grown under favorable environment. 
They may, for example, have received an extra amount of superphos¬ 
phate through the irregular working of the drill, or they may have 
been favoured with more space to develop than the majority of‘plants 
in the crop. However, the repeated and rigorous selection of the best 
plants would gradually confine the choice to what might be termed 
the permanently superior plants, and the general character of the crop 
would gradually improve in the desired direction. 

Mass selection has been practised with great success at the German 
experiment stations, and by such breeders as Rimpau, Dreclisler. and 
Mokry. There are several different ways in which this method of 
selection may be applied. Whatever method is adopted must obviously 
involve as little labour as possible, and take up a minimum of time. 
To be completely effective, the selection must be continuous and unin¬ 
terrupted, i.e., the selection must be kept up year after year to counter¬ 
act any tendency on the part of the wheat to degenerate. 

A method which has the merit of being continuous and of requiring 
a small amount of labour is the following:— 

A field of the variety which it is desired to improve by mass 
■selection is carefully inspected at harvest-time, and sufficient 


* .Report, Ontario Agricultural College, 1005. 
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of the best-developed heads from robust, well-developed, prolific 
plants is selected to yield, on hand-threshing, about 5 lbs. 
of graded grain. This seed may be sown at seed-time, say 
in 1913, in one strip of the drill, on approximately one- 
tenth of an acre, as a “ stud ” plot. At harvest-time a similar 
process of selection of the best heads from the strongest plants in the 
“ stud ” plot is carried out, and the produce of the selection is reserved 
to form the “ stud ” plot of 1914. The balance of the “ stud 99 plot 
of 1913 k harvested and sown as the “ seed ” plot of 1914 on an area 
of approximately 2 acres. In 1914 the process is repeated. The best 
selected heads of the 1914 stud plot become the stud plot for 1915, 
and the balance of the stud plot becomes the 44 seed 99 plot of 1915. 
The 1914 seed plot of 2 acres is harvested and sown on, say, 30-40 
acres asa n bulk ” plot for 1915, from which seed for the whole farm 
is obtained. Thus, after three years, the selection becomes automatic. 



TMPKOVED SELECTED OATS PLOTS, RUTHERGLEN EXPERIMENTAL FARM, 1912. 


The small stud plot has been selected for three years, and represents 
the “ elite 99 plants of a race which is gradually approaching a pedi¬ 
greed character. 

The full effects of the process would not be felt for at least three 
years—the time taken for the “ stud 99 plot to become the 44 bulk ” 
plot. 

The method could be made more systematic by making the unit 
plot a single row of specially-selected plants, and rigorously selecting 
each season the very best plants of each row. 

Individual Selection. 

When the individual plant or ear is made the starting point, we 
have what is known as individual selection. 
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In this case the selection commences with a number of superior 
plants of a given variety, and the seeds from each plant or ear are 
separately planted, and kept under continual observation. This enables 
a strict comparison to be made of the progeny of each selection, so 
that in a few years the best strain in the original selections may be 
determined and multiplied for future use. 

Nillson, at Svalof, after subjecting the older methods of mass selec¬ 
tion to a critical examination, decided to adopt the method of single¬ 
plant selection used by Shireft* and Le Couteur, and has achieved a 
considerable amount of success. The method of procedure has already 
been described. As a principle, it is based on I)e Vries’ conception 
of the origin of species, and it assumes that repeated selection is un¬ 
necessary. 

Another example of individual selection is afforded by the method 
introduced by Willet M. llavs. of the United States Department of 
Agriculture. IIis method consists in isolating the most promising 
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types of plants in a crop, and of testing the efficacy of the selection 
by comparing the prolificacy of 100 plants derived from each of the 
strains so isolated. 

For this purpose the produce from individual plants are sown in 
“ contgencr ” plots. One hundred and forty-four seeds of each selec¬ 
tion are sown in a square, with twelve seeds along each side. At 
harvest-time the outside border row is removed, and the remaining 
100 plants are harvested, and the total produce obtained is taken as 
a measure of the prolificacy of a given strain. 

Hays made a close study of variation in wheat, and found that 
those characters such as yield, which can be expressed in numbers, 
follow r what is known as Quetelet s Law r of Variability. 

A simple illustration of Quetclot’s law may be obtained by com¬ 
paring the measurement of the height of 1,000 men of the same 
nationality. If 1,000 men be selected at random and arranged in a 
row- in order of height, it will be found— 

(a) the man in the middle of the line represents the average, 
height of all men; 
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(b) a line drawn over their heads will diverge only very 

slightly from the horizontal throughout its entire length, 
falling gradually towards the end where the smaller men 
are placed; 

(c) the line will rapidly curve upward near the upper end of 

the line where the tall men are placed, and will curve 
rapidly downward at the lower end where the shorter 
men are standing. 

Hays* points out that if the individual yields of a large number 
of wheat plants of any given variety are arranged in order, a precisely 
similar curve may be obtained to that illustrated above. The great 
majority of the plants give only an average yield, a few give a very 
poor yield, and a few give an exceedingly high yield. 

These latter are the plants which he uses for his future selections. 

Hays states that in “each one thousand plants of wheat there are 
a few phenomenal yielders, and the method of single seed planting 
makes it practicable to secure these exceptional plants, and from these 
new varieties can be made . 1 ’ 

Working on Fife and Blue stem varieties of wheat, which were 
largely grown in Minnesota, he succeeded in producing improved 
strains which gave yields of 15-20 per cent, more than the original 
types, and which have largely displaced them from general cultivation. 
Thus Minnesota 169 wheat was bred by a process of selection from a 
Bluestcm variety commonly grown in Minnesota. During four con¬ 
secutive years it averaged in field trials 4.9 bushels more than the 
parent type. In 1902 it was distributed in 4-bushel lots to 975 farmers, 
and reports showed that its average yield in 1902 was 21.5 bushels, as 
compared with 18.2 bushels average for the common varieties, i.c. f an 
increase of 3.3 bushels, or 18 per cent. Ilays judges the efficacy of a 
given selection, not by qualitative differences, but by the quantitative 
factor—namely, the average yield of the progeny of each individual 
selection. This principle gives a far more satisfactory basis for work 
than the judging of a plant by its mere external characteristic's, more 
especially when the end sought is an increase in prolificacy of a given 
variety rather than an improvement in some specific quality, such as 
milling excellence or rust resistance. It is therefore of great practical 
importance for those who are desirous of effecting improvements in 
prolificacy of our standard varieties of wheat. 

Of course, in attempting an improvement in a given strain of 
wheat by any of the methods described above, care must be taken to 
avoid choosing those plants which excel their neighbours through 
merely accidentally favorable circumstances. 

Irregular distributions of manure, variations in quality of the 
soil, and irregular seeding obviously lead to irregularities in the 
appearance of the individual plants, and considerable judgment is 
required on the part of the operator to decide whether the outstanding 
plants in a given crop really excel on account of individual excellencies 
or because they have been specially and accidentally favoured in the 
struggle for existence. 


Hulletin tt‘2, Minnesota Experiment Station, U.S.A. 
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Plant-breeding Societies. 

There are a number of societies established in other parts of the 
world for the development and control of plant breeding. We are 
quite accustomed in this country to societies for controlling the 
breeding and registering the pedigrees of the various breeds of cattle, 
horses, sheep, and pigs, but there are no such associations in existence, 
for the exercise of a similar control over plant breeding. The Ohio 
Plant Breeders Association may be regarded as typical of many asso¬ 
ciations which have been established for this latter work. According to 
the articles of constitution: “The purposes of this Association shall be 
to encourage the improvement of plants and provide for an official 
record for breeders who are giving special attention to this work.” 
The establishment of these societies and the extensive support already 
given them serve to indicate how important plant improvement is 
regarded in those countries where agricultural practice has become 
highly specialized. 

INTRODUCTION OF NEW WHEATS. 

Tn a comparatively young agricultural country like Australia, the 
introduction of foreign varieties grown under conditions of climate 
not unlike our own is likely to lead to the acquisition of some useful 
varieties. In the first year of their growth the yields of foreign 
varieties grown under Australian conditions are invariably unsatis¬ 
factory and disappointing. They very rarely approach our local 
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wheats either in prolificacy or general utility. It must be borne in 
mind, however, that what are termed our local wheats have been 
brought in the first instance from foreign shores, and that by pro¬ 
longed cultivation under Australian conditions they gradually became 
adapted to their new environment. 

This process is termed acclimatisation, and invariably takes some 
years. Before judgment can be finally pronounced, therefore, on 
the merits of any newly introduced varieties of wheat it is necessary 
to grow them for a number of years so that they may be given an 
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opportunity of adjusting themselves to local conditions. This is a 
universal experience. It always occurs wherever varieties of wheat 
are transferred to an environment totally unlike that in which they 
were produced. The process of acclimatisation may be hastened by 
artificial selection, i.e., to sow the introduced seeds singly, and to pro¬ 
pagate only from those plants which prove to be most healthy and to 
have thriven best under the new conditions. 

Noteworthy instances of the rapidity of acclimatisation when 
thus assisted may be seen from experience at the Parafield Wheat 
Station, South Australia. A number of Canadian and American 
wheats were introduced six years ago, and grown in small test plots. 
At first the results were extremely disappointing, but latterly several 
of the varieties have given promise of excellent results and are finding 
their way into general cultivation. 

Though it is probable that the introduction of new varieties from 
foreign climes may be of some direct value, there can be hardly any 
doubt that many newly introduced varieties will prove of great 
indirect value in the improvement of our local wheats. Thus in 
imparting such important qualities as the ability to hold the grain, 
rust resistance , earliness of maturity , milling quality, certain foreign 
wheats are likely to be of the greatest service. 

By crossing varieties possessing these attributes with our local pro¬ 
lific types, new varieties may be produced which combine the prolifi¬ 
cacy of the local type with the specific excellence of the introduced 
type. 

liustrations of this may be seen in the cross-bred plots at Ruther- 
glen and Longerenong this season, where crosses of early maturing 
short-strawed Indian wheats with Federation have resulted in the 
production of new varieties which are at the same time considerably 
earlier than Federation and at least as prolific. 

Again, several improved Minnesota varieties have proved them¬ 
selves singularly free from rust for several years past, though most 
of the local varieties have been badly alfected. The drawback to 
these varieties has hitherto been their somewhat late maturity. Crosses 
made between early maturing wheats like Bun yip and Gluyas with 
these late maturing varieties have resulted in the production of new 
types which combine early maturity and high rust resisting powers. 

The introduction and continued testing of foreign wheats, there¬ 
fore, must be looked upon as an important part of the work of wheat 
improvement in a young country like Australia, because some of the 
new introductions may on acclimatisation prove to be of considerable 
direct value; and because these foreign wheats often possess certain 
-specific qualities, highly developed, which enable them to be used 
with advantage in improving our own types by cross-breeding. 


CROSS-BREEDING. 

The second method of improving and creating new types of wheats 
is that of cross-breeding. The discussion of the aim, methods, and 
the principles governing the work will, however, be considered in the 
next article. 


(To "be continued.) 
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SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13. 

Commencing 16 th April, 1912. 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 


No. of 
Pen. 

Breed. 

Name of Owner. 

Eggs laid 

April 15 
to 

Nov. 14. 

during con 

Nov. 15 
to 

Dec. 14. 

ipetithn* 

Tot al to 
Date (8 
months). 

Position irk 
Competi¬ 
tion. 

40 

White Leghorns 

S. Brown .. 

897 

141 

1,038 

1 

28 


F. U. Eagle ton 

855 

133 

988 

2 

47 

» 

J. E. Bradley 

846 

134 

980 

3 

23 


W. McLister 

853 

123 

976 

4 

31 

» • • 

Geo. Edwards 

846 

128 

974 

5 

20 


E. Waldon 

832 

137 

909 

6 

9 

i* 

J Spotswood 

845 

117 

962 

7 

02 

f # 

It. W. Pope 

813 

136 


8 

1 


J. Campbell 

8(16 

130 j 

IKImH 

9 

87 

ft • • 

C. B. Bertelsmeier 

791 

134 

925 

10 

26 

•t 

It. L. Appleford 

774 

142 

916 

) 11 

70 


C. j . Beatty 

789 

127 

916 

/ 

39 


W. G. Swift 

757 

143 

900 

13 

13 


W. B. Gredin 

753 

144 

897 

14 

40 

Black Orpingtons .. 

H. A Laugdou 

778 

111 

889 


24 

White Leghorns 

Sargenfri Poultry Yards 

705 

124 

889 

J 16 

48 


Gridin Cant 

700 

127 

887 

17 

49 


W. Purvis 

763 

133 

886 

18 

29 


J. B. Brlgden 

757 

127 

884 

19 

88 

• • 

K. Moy 

750 

132 

882 

20 

14 


J. 11. Wright 

768 

108 

876 

21 

83 


H. McKenzie 

722 

150 

872 

22 

45 

»* 

Wooldridge Bros. 

783 

85 

808 

23 

60 


A. A It pee 

730 

136 

800 

24 

44 


A. W. Hall 

732 

131 

803 

25 

2 


B. ltowlinson 

736 

122 

858 

26- 

01 

Black Orpingtons . 

Jas. Ogden 

756 

101 

857 

\ 27 

7 

White Leghorns . . 

A. H. Pad man 

715 

142 

857 

/ 

63 

»» 

H. Bodges .. 

712 

144 

856 


68 


Percy Walker 

709 

143 

852 

30 

6 


J B. Macarthur 

729 

122 

851 

31 

3 

Black Orpingtons .. 

King and Watson 

767 

83 

850 

32 

5 

White Leghorns 

J. H. Brain 

695 

133 

828 

33 

15 


Mrs. Steer 

717 

102 

819 

34 

42 

„ 

Mrs. Kempster 

679 

132 

811 

35- 

19 


Cowan Bros. 

684 

126 

810 

\ 36 

30 

»* 

Mrs. Stevenson 

703 

107 

810 

f 

85 


C. 11. Busst 

695 

109 

804 

38 

10 

lt.C. ’Brown Leg¬ 

S. P Giles 

667 

130 

797 

39 


horns 






51 

White Leghorns 

H. Hammill 

672 

116 

788 

40 

64 

M 

H. Merrick 

658 

129 

787 

41 

69 

It 

Morgan and Watson . 

642 

139 

781 

42 

82 


S. Brundrett 

634 

143 

777 

43 

56 

M 

M. A. Monk 

655 

118 

773 

44 

60 

»» ' ’ 

Miss B. E. Ryan 

642 

125 

707 

45^ 

65 


A. H. Thomson 

634 


762 

46 

64 

tt 

F. It. DeGaris 

630 

119 

749 

47 

12 

t 

T. II . Stafford 

602 

142 

744 

46 

27 


E. Nash 

610 

130 

740 

49 

48 

ti 

G. Purton 

618 

118 

736 

60 

8 

Black Orpingtons .. 

D. Fisher 

664 

71 

735 

1 61 

11 

M , 

T. 8. Goodlsson 

614 

121 

735 

J 

41 

White Leghorns 

A. Stringer 

601 

127 


53 

67 

»» 

B. Walker 

589 

135 

■Si 

54 

4 

i. 

J. Blaekbume 

696 

123 

719 

65 

52 

Black Miuorcas 

Chalmers Bros. 

581 

127 

708 

56 

68 

White Leghorns 

W. J. Stock 

588 

116 

704 

57 

16 

Silver Wyandottos 

It. Jobllng 

619 

82 

701 

68 

60 

White Leghorns 

J. Mokmey 

551 

143 

694 

59 

65 

Brown Leghorns .. 

J. Mathieson 

565 

123 

088 

60 

68 

White Leghorns .. 

W. J. MeKeddle 

536 

126 

662 

61 

21 


J. O’Loughlin 

526 

117 

643 

62 

22 

** 

W. N. Ling 

520 

118 

638 

03 

67 

An con as 

A. E Manning 

511 

120 

631 

64 

17 

White Leghorn* 

S. Childs 

477 ! 

141 

618 

65 

69 

•» 

W. J. Seabridge 

475 

133 

608 

66 

18 


B. Mitchell 

509 

82 

591 

67 

84 


R. F. B. Moore 

468 

119 

587 

66 

86 

Old English Game 

K. J. Barrett 

466 

108 

574 

69 

26 

.. 

(Reserved) 

— 

—- 

— 

•• 



Totals 

47,172 

8,568 

55,740 
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SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13. 

H. V . Hawkins, Poultry Expert. 

Monthly Report.—For Month Ended 14th December. 1912. 

Tlie results obtained at the Burnley Competition during the period 
under review have been highly satisfactory. 

Weather. —During the month heavy rain fell at intervals—a total 
of 417 points having been registered, but, on the whole, the weather has 
proved good for egg production, being remarkably mild for the season 
of the year. 

The trees planted in each pen have made good growth during the 
past few weeks, and now provide splendid shade for the birds. 

Feeding. —-The late rains have been responsible for a good spring of 
grass, particularly lucerne, and this has been of great assistance to the 
birds, which are in splendid health. 

The lines followed in feeding have been similar to those which 
appeared in the last report, excepting for one week, when low tempera¬ 
tures prevailed, a ration of maize was then added to the wheat and 
oats fed at night. 

Broodiness. —The large number of White Leghorns that went 
broody (27) has been a feature of the last month; the heavier breeds 
were responsible for ten affected in a similar manner. 

Mortality. — It is pleasing to record that the mortality list showed 
that one bird only—in pen No. 70--had to be destroyed. This was 
due to abnormal condition of the generative organs, three eggs being 
removed from her weighing over 12 ozs. 

Mr. Samuel Brown’s pen of White Leghorns continues to hold 
pride of place, with a total of 1,038 eggs. These birds are laying 
splendid eggs, of good size and shape, their average weight being a 
little less than 25 ozs. to the dozen. So far, this pen has not produced 
a single egg with soft shell; whilst during the month only four “ soft ” 
eggs were laid, and three “ underweight.” This condition cannot be 
considered as otiier than highly satisfactory. 

On previous page are the detailed returns to Saturday. 14th 
December. 

PLANTING AND RECONSTITUTION OF VINEYARDS. 

Conditions governing the Distribution of Phylloxera-resistant Vine 
Jiootlings and Cutfings. 

In order to guard against misunderstandings, such as have occa¬ 
sionally arisen in the past, concerning the conditions subject, to which 
intending planters of vineyards may purchase phylloxera-resistant 
vines from the Department of Agriculture, it is deemed advisable, 
in the present issue of the Journal , to clearly state these conditions. 

In previous seasons it has occasionally happened that growers who 
have failed to lodge their applications within the required time have 
pleaded want of definite information as to the rules regulating the 
distribution, and have asked that special consideration be extended to 
them in consequence. 

It may not be out of place to here remind .applicants that the 
Department is situated very differently from a private nursery firm. 
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which conducts its operations for profit. The propagation and 
grafting of resistant stocks was undertaken solely in order to help 
the Victorian vine industry through the phylloxera crisis, by which 
it was threatened with extinction. Numerous difficulties have had 
to be surmounted, and considerable sacrifices have been made, vines 
being supplied to growers at a price which amounts to less than half 
of what it costs to raise them. In order to prevent disappointment, 
and to insure the help and co-operation of growers, conditions have 
been drawn up which intending applicants are earnestly requested to 
thoroughly familiarize themselves with. They are warned that under 
no circumstances can any departure be permitted from the regulations 
governing the distribution as detailed below , nor can any request for 
special consideration be entertained. 

Resistant vines are supplied to intending planters in either of 
the following forms, and at the prices stated:— 

Resistant rootlings, grafted with scions previously supplied by 
applicants, at per 1,000, £4. 

Resistant rootlings, ungrafted, at per 1,000, £1. 

Resistant cuttings, at per 1,000, 10s. 

The conditions which applicants have to comply with necessarily 
vary for each of these. Before detailing them, the two methods by 
which a vineyard on resistant stocks can be established may be briefly 
outlined, mainly for the information of settlers in new districts. 
These are-- 

I. Field grafting of resistant rootlings, planted the year 
before. 

IT. Planting of nursery-raised grafted rootlings or bench 
grafts. 

Field grafting implies the planting of the vineyard with ungrafted 
rootlings, which arc grafted, the year loll owing their plantation, with 
scions of the vine variety it is desired to obtain Iruit from. Sometimes 
cuttings are planted instead of rootlings, but unless the season he a 
very favorable one, results are usually disappointing. 

*Plantation of drafted Rootlings.- The term “ bench graft is 
due to the grafting being performed at a bench or table, in a work¬ 
shop; the resistant cuttings thus grafted with European scions being 
subsequently call used in artificial beat and struck in a nursery. 

Field grafting is the older method. In Europe it has been very 
largely superseded by the plantation of grafted rootlings, a more even 
vineyard being thus obtained in climates where a cold Spring is the 
rule; cold, wet weather causing many field grafts to fail. In the more 
temperate climate of Northern Victoria far more satisfactory resiilts 
can be relied on, and field grafting can be confidently recommended 
to intending planters. Some practical vine-growers who have tried 
both methods on a large scale claim to have obtained equal, if not 
better, results from field grafting. 

A common fallacy concerning field grafting must here be corrected. 
It is often thought by intending planters that they gain a season by 
planting already-grafted vines. This, however, is not the case. The 
already-grafted vine cannot bear fruit before the third season from 
plantation. The field grafted vine commences to bear fruit the second 
season from grafting. If planted on properly prepared land, field 




60 


Journal of Agriculture , Victoria. | 10th Jan., 1933. 


grafting can be executed the season following plantation; it therefore 
follows that such vines will commence to bear the third season from 
planting, or just as soon as the already-grafted vines, planted at the 
same time. 

Selection of Scions. 

Scions for bench-grafting must be supplied by applicants for 
grafted rootlings, as will be pointed out presently; but it is well to here 
urge on intending planters the very vital importance of careful selection 
of scions, whether these be intended for bench oi* field grafting. 

The improvement of the fruit-bearing capacity of a variety by 
means of careful selection of cuttings is no new discovery; it has re¬ 
peatedly been recommended by different officers of this Department,* 
and its importance is now very generally recognised. It is a point, 
however, which was for many years much neglected by the majority 
of Victorian vine-growers, with the result that several of our vine 
varieties show more or loss marked deterioration in their yield of fruit. 

In order to secure prolific scions, the best individual vines in a 
block of any given variety should be carefully marked—'quality and 
quantity of fruit, as well as general health and vigour, arc the essential 
points to be considered in the selection of these scion-bearing vines, 
which may best be carried out immediately before vintage. Only 
fruit-bearing canes on the vines thus selected should be used as scions. 

Applications for Grafted Rootlings for Distribution, 1914. 

(For the 1913 distribution , the time for receiving applications 
closed^ on 31 st May, 1912, and present applicants cannot be supplied 
till 1914.) 

1. For the 1914 distribution (June to August inclusive) applica¬ 
tions must be made before 31st May, 1913, after which date they can¬ 
not be entertained. 

2. Applications may be made to the Director of Agriculture, De¬ 
partment of Agriculture, Melbourne, or to Mr. G. II. Adcock, Princi¬ 
pal Viticultural College, Rutherglcn. They must be accompanied by 
a deposit at the rate of £1 per 3,000 grafted rootlings ordered. In 
the event of the allotment not being equal to the number applied for, 
the excess deposit will be applied as a progress payment for those 
delivered. 

3. Scions for grafting, to the number of rootlings applied for and 
selected as described above, must be delivered by applicants at the 
Wahgunyah Nursery, or at the Wahgunyah railway station, freight 
prepaid, between 1st and 30th June, 1913. They must be of medium 
thickness (minimum diameter at small end % inch and maximum at 
large end Vj in«h)« and must be delivered in fresh condition and in 
good order. 

4. On orders for small lots (less than 500 of one scion or stock 
variety) a surcharge must be paid, to cover cost of extra supervision, 
of 25 per cent, for lots of 100 and over, and of 50 per cent, for lots 
below 100. 

5. Applicants w r ho supply resistant cuttings (stocks) as w r ell as 
scions will be entitled to the full number of the grafts w4iich strike. 


* See Journal of Agriculture —Victoria, 8th March, 1906, p. 189, 
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6. Prior to distribution applicants must submit the land they 
intend to plant to inspection, as no grafts will be distributed unless 
the Department is satisfied that they will be planted on properly- 
prepared land. 

7. The number of grafted rootlings applied for will, before being 
approved, be subject of adjustment after inspection as provided in the 
next preceding rule, and in the event of the approved number applied 
for exceeding the number available, distribution will be pro rata of the 
adjusted and approved quantities. 

8. Applicants must pay the balance of purchase money, as speci¬ 
fied above, together with cost of packing (of which they will be noti¬ 
fied) before the grafts can be forwarded. 

9. The nurseries in which grafted rootlings are raised being situ¬ 
ated in phylloxera ted districts, these cannot be supplied to growers in 
clean districts. To do so would be manifestly unfair to owners of 
existing vineyards in such districts. 

Applications for Ungrafted Rootlings. 

T. For the 1913 distribution (July and August inclusive) applica¬ 
tions will be received until 30th June, 1913. 

II. Applications may be made to the Director of Agriculture, 
Department of Agriculture, Melbourne, or to Mr. G. if. Adcock, 
Principal Viticultural College, Rutherglen. No deposit is required, 
but payment in full at the rate of £1 per 1,000, w r ith cost of packing 
added, must be made before the vines can be delivered. 

III. Orders for small lots (under 500 of any one variety) to pay 
a surcharge of 25 per cent, for lots of 100 and over, and of 50 j>er 
cent, for smaller lots. 

IV. Should the number applied for exceed the number available, 
distribution will be made pro rata . 

V. Rootlings cannot be sent from nurseries in phylloxerated dis¬ 
tricts to clean districts. A limited number of clean rootlings are, how¬ 
ever, available for distribution to clean districts. The price charged 
is £1 10s. per 1,000, packing extra. Applications for these will be 
received by Mr. E. E. Peseott, Principal, School of Horticulture, 
Burnley, until 13th June, 1913. 

Applications for Cuttings. 

In the event of not being able to purchase sufficient rootlings 
(grafted or ungrafted), applicants are reminded that cuttings are 
Available. These may be either planted out immediately in the situa¬ 
tion which they are intended to permanently occupy, or they may be 
previously struck in a nursery; the latter is the course recommended. 
The distribution of resistant cuttings is subject to the following con¬ 
ditions :— 

1. In view’ of the urgent demand for grafted rootlings, no 

cuttings of sufficient diameter to be grafted are available 
for sale. Resistant cuttings of less than % inch in dia¬ 
meter at the smbll end will be supplied at 10s. per 1,000. 

2. Applications for such cuttings, for delivery in July and 

August, 1913, must be made prior to 30th June, 1913. 
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3. Applications may be made to the Director of Agriculture, 

Department of Agriculture, Melbourne, or to Mr. G. H. 
Adcock, Principal of the Viticultural College, Ruther- 
glen. Payment in full, at the rate of 10s. per 1,000, with 
cost for packing added, must be made before the vines 
can be delivered. 

4. Clauses 3 and 4 of the regulations concerning ungrafted 

rootlings apply also to cuttings. 

5. Cuttings from phylloxerated districts cannot be sent to 

growers in clean districts. A limited number of cuttings 
are available in districts free from phylloxera, and these 
can be obtained subject to the conditions specified above, 
but at the increased price of 15s. per 1,000. 


ORCHARD AND GARDEN NOTES. 

E. E. PcHcott , Principal . School of Horticulture, Burnley. 

The Orchard. 

Spraying. 

The codlin moth pest should still bo fought, and spraying continued 
to keep it in check. The spraying tests carried out at Hurnlcy last 
year seem to show that the earlier sprayings are the more valuable, 
and that very good results were obtained by spraying when the apples 
were in their young stage of growth. This was shown in the last No¬ 
vember Journal. At the same time, the second brood will now be 
maturing, and it will be necessary to spray in order to preserve the 
fruit from its attacks. As well, all fallen fruit should be*, destroyed. 
Pear and cherry trees should be sprayed wherever the pear slug is 
present, even if there is no fruit on the trees. Japanese plums should 
also be watched in case the slug should attack these trees. 

Cui/riVATION. 

The unseasonable rains of November and December have given 
orehardists an excellent chance to work up their ground. The soil is 
now in very suitable condition for surface cultivation, and the har¬ 
rows, disc cultivator, or scarifier should be kept going to keep up a 
good condition of surface looseness. Even where the soil had been 
previously well cultivated, the cultivators should be again run over the 
surface, as any succeeding hot w r eather will cause the soil to form a 
crust, which would be the means of dissipating a very considerable 
amount of soil water. Every effort should be taken to retain this mois¬ 
ture, so that the fruit crops shall have all they require for their per¬ 
fection. To further attain this end no weeds should be allowed to 
grow in orchard soils. 

A good watering, if water be available, should be given to the tree* 
that are maturing their fruit. It is not wise to be sparing of water at 
this time. A tree that is growing, and carrying fruit, needs all the- 
stimulus that can be given to it in this way. The tree is more likely 
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to set strong fruit-buds for next season, in addition to perfecting this 
season’s crop of fruit, if sufficient moisture be given to it. Over irri¬ 
gation should be guarded against, especially in stiff and undrained 
soils. So long as a tree is growing well, and producing fair average 
and good quality crops of fruit, the water should be applied but spar-! 
ingly. The problem to be decided by each grower is, what is the mini¬ 
mum quantity of water to give a tree, in order to produce the maxi¬ 
mum results; and this can only be definitely solved by a knowledge of 
local soil, temperature, and rainfall conditions. 

Budding. 

Young trees, or old trees that have been previously cut down in 
preparation for budding, may be worked over towards the end of 
the month. It is advisable to select dull, cool weather for this opera¬ 
tion, so that the sap may run more freely, and so that the weather! 
will not have too drying an effort on the bud. The operation of 
budding is a very simple one, and is easily performed. To gain a 
successful end, the sap should be flowing freely, so that when the cuts 
are made the bark should “lift” or “run” easily, and without any 
clinging or tearing of the fibres; and it should separate freely from 
the wood. The bud selected should be firm and well matured, and 
should show no signs of premature growth whatever. It is cut from 
the scion with a shallow cut, and if any wood in the cutting be left in, 
this should be taken out of the bud. A smooth clean spot should be 
selected on the bark of the stock, and a T-shaped cut made; the 
vertical cut being longer than the horizontal one. The bark at the 
point where the cuts meet should be raised, and the bud inserted 
between the bark and the wood of the stock. The bud should be gently 
pushed down into position, and it should then be bound with soft 
twine, string, or raffia. If the bud be too long for the cut, the top 
may be cut off level with a horizontal cut. With practice, it will soon 
become possible to cut buds that will need neither cutting nor 
trimming. 

After two or three weeks the buds may be examined to see if they 
have “taken”; that is, if the bud has united thoroughly to the stock. 
When that occurs the tie may be cut. If a growth be desired at 
once, all wood above the bud may be cut off some short distance above 
the bud, so as to prevent any bark splitting and consequent loss of the 
bud, and so as to throw the bud out at a fair angle. Ultimately, this 
should be properly trimmed. 

If desired, the bud may be left dormant throughout the autumn 
and winter till next spring. In this case, the branch above is not cut 
off, but is left on until the usual winter pruning. 

Summer Pruning. 

The profuse rains of November and December have caused a very 
vigorous growth in the fruit trees by considerably prolonging the 
growth period. In order to more economically utilize this abundant 
growth, it should be now summer pruned, particularly on the apple 
and pear trees. Care should be observed that as much of the leafage 
as possible is retained on the trees. Unduly long laterals of fruiting 
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trees may he shortened back, always cutting to a leaf. Unnecessary' 
terminal leader growths, of which there are sometimes three or four, 
all strong growing, may be reduced to one; retaining this one as a 
leader. In no ease should this growth be cut or interfered with in 
any way. 

The results of these outs will be to divert the sap which was flowing 
into growths that would subsequently be pruned into more profitable 
channels, so that weak buds and growths may be strengthened, and 
induced into fruit bearing. 

Vegetable Garden. 

The work in this section is much the same as in the tiower garden. 
Frequent waterings, good mulching, and regular soil stirring will be- 
the work for the month. As soon as any bed is cleared of vegetables, 
it should be manured and well dug over in preparation for the next 
crop. Deep digging is always desirable in vegetable growing. If 
any pest, such as aphis, caterpillars, or tomato weevil have been 
present, it would be advisable to burn all the crop refuse, to destroy 
any insects that remain, and to give the plot a good dressing of gypsum 
or of Clift’s Manurial Insecticide. 

Keep the tomatoes well watered and manured, pinching out surplus 
and strong-growing laterals. In early districts the onion crop will 
be ripening. In late districts, or with late crops, the ripening may 
be hastened by breaking down the top. An autumn crop of potatoes 
may be planted. Cabbage, cauliflower, lettuce and celery plants, 
may be planted out. 

Flower Garden. 

January should be a busy month in the garden. The waterings 
will be constant and frequent; and after every watering the surface 
should be well loosened and stirred with tin* hoe, to keep it moist 
and cool. More cultivation and less water is a good rule to be 
observed. If the hoe be used more and the hose less in summer, 
greater benefits will accrue, and the water bill will be considerably 
reduced. Mulchings with straw, grass, &c., are very useful just now. 
The mowings from lawns form valuable mulching; waste tobacco stems- 
are also valuable as a mulch. 

Dahlias, chrysanthemums, and other tall-growing slender herbaceous 
plants will require support in the way of stakes; they will also need 
mulching considerably. These plants should receive no check what¬ 
ever, but should be continued with a regular even growth right through 
the season. Another desideratum is that the soil should be well 
drained. Plants of all descriptions thrive far better in well-drained 
soils, and they require a far less amount of water. 

A sharp lookout should be kept on these plants for attacks of red 
spider; if this insect appears, a good spraying with tobacco solution 
or benzole emulsion should be given to the plants. 

Constant watch will need to be kept for the various small cater¬ 
pillars that attack the buds of these plants. Spraying with a weak 
solution of Paris green and lime, or similar insecticide, will be useful;, 
hand-picking should also be resorted to. 
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WHEAT AND ITS CULTIVATION. 

No. 10.—WHEAT IMPROVEMENT * 

A. R. V. Richardson, M.A ., B.ScAgricultural Superintendent . 

(Continued from page 56.) 

The second method of effecting specific improvements in plants 
is by means of cross-breeding or hybridization. 

In effecting improvements by cross-breeding the mode of proce¬ 
dure is to cross two varieties of wheat possessing divergent and com¬ 
plementary characteristics, and selecting from the widely valying 
progeny those particular individuals which possess in the highest 
degree the specific qualities which we are seeking. 

Jn order to effectually apply such a method it is necessary to have 
a clear conception of the goal towards which improvement is to be 
wrought, a knowledge of the unit characters of the different varieties, 
and of the laws governing the inheritance of these unit characters. 

The act of crossing, and the actual production of merely new 
varieties is simplicity itself—the fixing and production of valuable 
varieties is extremely difficult. 

Structure of the Wheat Flower. 

Before discussing the method of crossing wheats, let us consider 
briefly the structure of a flower of wheat. The “ head ” or “ ear 99 
of wheat is known in botanical language as a spike, and consists of a 
flattened stem or racliis bearing alternately a series of structures 
known as “ spikelets. ,, Each “ spikelet ” or “ chest ” consists of 
several flowers. Usually each spikelet of most varieties has three to 
five flowers, from each of which a grain of wheat may develop. The 
flower itself consists of two parts— 

(а) the protective parts, consisting of glumes and pales. 

(б) the essential parts—the stamens and pistil— i.e male and 

female organs. (F ig. 1.) __ 

* Fort loan of thin and the previous article formed a paper reu.l at the Australasian Association for 
th<* Advm.c'ment ol Helene \ January, 1918. 
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We are concerned here especially with the essential organs. The 
stamens (St.) are three in number, and represent the male organs. 
Each stamen consists of a slender stalk—the filament, bearing at its 
summit the anther or pollen sacs, which in the ease of the wheat plant 
consists of four longitudinal chambers containing large numbers ol 
minute pollen grains (sperm cells). 

The female portion of the flower—the pistil—consists of the ovary 
with a minute ovule (or egg cell). The upper part of the ovary 
bifurcates and forms two long, slender, feathery structures—the 
styles. (Fig. 1). 

The pollen grain falls on the stigma of the llower and 44 germi¬ 
nates ” sending a slender prolongation through the style until it 
reaches the ovule when fusion and fertilization takes place. 

How the crossing is done. In the ease of the wheat plant the 
flowers are normally self-fertilized. Natural cross fertilization is 
very rare. Moreover the flowers are hermaphrodite, i.e., male and 



FI C». 1 .—FLOW EH (F WHEAT ( M MINIFIED) . 

female elements are borne on the same flower. The wheat plant is 
said to be in 44 flower ” when the anthers begin to extrude from the 
glumes. With wheat, however, fertilization takes place before 
44 flowering/ ’ In order to cross one variety with another it is neces¬ 
sary that the pollen of one variety should be dusted on the ripe stigma 
or female part of the second variety. The plant from which the 
pollen is taken is generally described as the male parent, whilst the 
plant on which the crossing is done is referred to as the female parent. 
I find the following method gives satisfaction. A well developed 
44 ear ” of the 4 4 female parent ” is chosen and prepared in the fol¬ 
lowing manner:— 

The basal spikelets amounting to approximately one-third 
of the ear are stripped off, and the top third of the head re¬ 
moved with a pair of scissors. About four or five spikelets are 
thus left on each side of the centre of the ear. These spikelets 
invariably contain three to five flowers. All flowers 
save the outside pair are removed with a pair of 
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forceps. Thus the ear is reduced to twelve to twenty 

flowers (Fig. 7). It is now necessary to * 4 castrate 99 

the flowers by removing the three anthers from each. 

The point of the forceps is gently inserted between the 

upper margins of the inner and outer pales, and, by releasing 
the pressure on the forceps the flower is gently forced open 
exposing the three anthers and the feathery stigma. With a 
little practice these anthers may be removed unbroken with 
one 1 stroke of the forceps. It is, of course, necessary to pre¬ 
pare the ear in this fashion before any of the anthers have 
shed their pollen grains. The best stage at which to carry 
out the operation is when the anthers are just approaching 
maturity and turning yellow in colour. Having castrated 
the whole of the flowers by the removal of all traces of the 
anthers, the ears may be wrapped in cotton wool until the 
stigmas of the flower become 4 4 receptive ” or ready to receive 
the pollen. The cotton wool may then be removed, and ripe 
anthers of the particular variety desired as the male parent 
should then be secured. The anthers should be quite 44 ripe n 
i.c ., bright yellow in colour, and just ready to burst. The 
anthers are seized with a flue pair of forceps, broken in halves, 
and the contents gently shaken or dusted over the feathery 
style of the female ear. Each flower is treated in succession 
in this way, and frequently, when the pollen is not in good 
condition, some of the anthers may be broken and left inside 
the protective glumes of the flower. 

Instead of castrating and pollinating the flowers on different 
days it is generally more convenient to remove the anthers and 
(Toss-pollinate the stigmas at the one operation. It is neces¬ 
sary in such cases that the stigma and anthers should be fairly 
44 ripe, ” and care should be taken that self-fertilization does 
not occur. Any flowers in which the anthers have already 
liberated pollen should be suppressed. 

After the crossing is finished the ear is wrapped up in cot¬ 
ton wool, or surrounded with a light paraffined paper bag to 
prevent the possible entry of foreign pollen. The, ear is then 
labelled with the names of the male and female parents, date of 
cross, &e., and supported by a stake (Fig. 8). A fortnight 
later the protective covering may be removed, and the ear al¬ 
lowed to ripen. 

Effects of Crossing. 

It is interesting to note, in passing, the general effect of crossing 
two different varieties of wheat :— 

(a) Crossing Increases Vigor of Progeny. 

Darwdn made an exhaustive comparative study of the 
effects of self-fertilization and cross-fertilization in 
plants. He has summed up his researches in the gene¬ 
ralization that 44 Nature abhors perpetual self-fer¬ 
tilization.” He showed that crossing within the 
limits of the species resulted in the production of a 
very vigorous offspring, while self-fertilization tends to 
weaken the offspring, and that flowers as a general rule 
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are constructed in such a manner as to favour cross-fer¬ 
tilization, Tn the case of wheat, however, it must be 
remembered that the flowers are normally self-fertil¬ 
ized, and that cross-fertilization under natural condi¬ 
tions is extremely rare. There* can be no doubt that in 
the cross-breeding of wheat the immediate effect is a 
general marked increase in the vigour of the cross. This 
increased vigour finds its expression generally in in¬ 
creased height, increased stooling capacity and size of 
head in the cross-bred progeny. Whether this increased 
vigour is, however, a permanent characteristic or a 
mere temporary improvement has not been definitely 
established in the case of wheat. 

(&) Crossing il breaks the type ” and induces variation. 
Cross-breeding is one of the most powerful methods of 
inducing variations in a given type. There is no 
variety of wheat grown at the present time but what has 
some serious defect. It frequently happens that given 
varieties are specially well dowered with certain desir¬ 
able qualities, but are sadly deficient in other necessary 
qualities. It is now possible by systematic cross-breed¬ 
ing to combine the desirable qualities of two or more 
, individual types in one variety, and eliminate any un¬ 

desirable qualities. Farrer relied almost entirely on 
this method for the production of his new varieties. 
Federation, the most popular and prolific wheat in 
general cultivation in Australia at the present time; 
Cedar, Bobs, and Comeback, wheats of the highest mil¬ 
ling excellence; Florence and Genoa, varieties which 
are smut resistant; and Bunyip, Thew, Bavah, Firbank, 
Warren, Jonathan, and a host of others have been pro¬ 
duced by Farrer by means of cross-breeding. It is 
by means of the variations induced by crossing that 
improvement on existing types becomes possible 1 . 

Obviously, the wider initial differences between the two plants 
the more widely will the progeny vary. 

Do tiie Variations Follow Definite Laws? 

Some idea of the difficulties which beset the early workers on this 
field of inquiry may be gathered from the history of a typical cross¬ 
bred seed. Suppose, for example, the variety known as Clubhead, 
which is a stiff-strawed, beardless, dark-chaffed variety with a dense 
compact head, be crossed with Yandilla King, which has a long, white, 
somewhat open head with firm closing glumes. The plants of the first 
generation will invariably be slightly clubby in character with red¬ 
dish-brown chaff. Now from this single cross-bred plant a thousand 
seeds might be produced. If every one of these seeds be separately 
sown the next season an unending variety of plants will arise. 

Every gradation and combination between the characteristics of 
the Clubhead on the one hand and the Yandilla King on the other 
appear to make themselves manifest in this generation. Indeed, 
characters appear in this generation which were latent in the 
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originals, c.g., many of the progeny will be found with beards. Ap¬ 
parently ehaos is the result of this simple act of crossing. Further, 
if a few grains be selected from each of the thousand plants and again 
be sown separately, it will be found that in the third generation 
some of the plants breed true to type whilst others give still further 
complex variations. This apparently chaotic result arising from the 
growing of a single cross-bred seed puzzled and confounded the early 
hybridizers and investigators. If by cross-breeding plants possess¬ 
ing specific characteristics the progeny were found to obey no de¬ 
finite laws it follows that the improvement of plants by this method 
woidd be nothing more than a mere gamble. 



FIG. 2. -TRANSVERSE SECTION THROUGH SPIKKLKT OF WHEAT SHOWING 

RELATION OF PARTS. 

r, Kivehis or Strin, /, Flowrrn, st, Stam'ii ol Flomir, t>, Ova it ot Flower, g, Glumos; aft. Sheath. 

Lindley, indeed, some fifty years ago, declared that the improve¬ 
ment of plants by cross-breeding was a game of chance with the odds 
in favour of the plant. 

If, on the contrary, the laws of inheritance of specific character¬ 
istics could be formulated and definitely known it manifestly follows 
that the work of plant improvement would be reduced to scientific 
exactness. 

Gregor Mendel, monk and abbot, of Brunn, in Austrian Silesia, 
was the first to unravel this tangle, and present to the world a clear 
and lucid exposition of the inheritance of specific characters in cross¬ 
breeding. 
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Mendelism. 

Mendel communicated the results of his now world-famous ex¬ 
periments to the local scientific society in 1865, but, strangely enough, 
they lay unnoticed until 1900, when they were rediscovered and in¬ 
dependently confirmed by De Vries, Correns, and Tsohermak. 

Mendel realized that the failure of the early hybridizers to eluci¬ 
date the general principle of inheritance from the results of cross¬ 
breeding was due to the fact that they did not concentrate their at¬ 
tention on definite characteristics of the plant, and trace the inherit¬ 
ance of these characteristics through a sequence of generations. After 

a great deal of experimenting he 
decided to use the common pea. for his 
investigations. A close examination 
of the different varieties in cultivation 
enabled him to separate 22 distinct 
types. He arranged these pure races 
into pairs of opposite or contrasting 
characters and crossed representative 
plants of each pair separately. Thus 
he crossed tall peas with dwarf peas, 
peas with angular seeds with tho-e 
possessing rounded seeds, Ac. He 
carefully preserved all the progeny of 
every cross-bred plant and planted 
them separately each year. In tin* 
case of fhe cross between tin* tall and 
dwarf pea, the progeny of the first 
generation were all tails. This pro¬ 
perty or character of tallness, Mendel, 
therefore, described as dominant, 
whilst the opposite attribute dwarf¬ 
ness, which appeared to be masked, 
he described as recessive. The plants 
of this generation were allowed to 
fertilize themselves, and the offspring 
of each plant were separately sown. 
In the second generation it was 
found that one-quarter of the progeny 
regularly resembled the recessive 
parent, and constantly bred true to 
type. The remaining three-quarters 
of the progeny resembled the dominant parent. That is to say, there 
were three times as many tails as there were dwarfs in the second 
generation of the hybrid. It was found that the reeessives bred true 
to type for countless generations, i.e., they always gave rise to plants 
that were dwarf in character. The dominants, however, when allowed 
to fertilize themselves did not all breed true, but gave rise to plants 
of two kinds— 

(a) Impure dominants which in the next generation gave a 
mixture of both tails and dwarfs in the proportion of 
three tails to one dwarf. 



PIG. 3.—POLLEN SAC ( AN Til EH ) 
CONTAINING NUMEROUS POLLEN 


GRAINS (X 40). 
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(b) 1 ure dominants which produced tails only, and were thus 
pure to tallness. 

Moreover, statistical examination of these two types revealed that 
there were exactly twice as many impure dominants as there were 
pure dominants. In other words, the third generation of the ori¬ 
ginal hybrid consisted of three different types of plants. 

Pure Dominants, 2r»° n -- Impure Dominants. ;10<» o — Reeessivcs, 25% 


.‘1 DoimiiiintK 1 Recessive 

These interesting results obtained during the first three generations 
by crossing the* tall and the dwarf peas may be summarized by the 
following diagram, where D represents a true breeding tall plant—the 
Dominant character, and R the Recessive character, a pure breeding 
dwarf plant; and 1)(R) an Impure Dominant, i.e., a tall which on 
self-fertilization gives both tails and dwarfs in the ratio of 3:1. 

1) x It P.—1\, reni 

\ / 

D(R) F.l.—First Generatin'!. 


I 

D 

l\m*. 

Dominant. 


I>( R) 


Impute 

Dominant. 


DfU) H K.2.—Second Geuerttinn. 

Impure Pure 

Dominant Recessive 


I) 1)(R) !>{R) It 


D D(R) D(R) R R £ F.3.—Third Generation. 


Besides tallness and dwarfness other contrasted pairs of characters 
were experimentally dealt with, and it was found that they followed 
the same law of inheritance. Thus coloured flowers were found to 
be dominant to white, and the first generation consisted of coloured 
ilowers. In the second generation there were three times as many 
coloured flowers as white. The white flowers w r ere found to breed 
true to type, but of the coloured flowers the ratio of pure types to 
impure types was as 1:2. 

One naturally wonders what w^ould happen if two plants possess¬ 
ing two pairs of contrasting characters were crossed together. For 
example, suppose a tall pea with coloured flowers were crossed with 
a dw r arf pea with white flowers, how would the respective characters 
be distributed in tlie progeny? In this Mendel found that each pair 
of characters followed the same rule, and that the inheritance of 
each w r as quite independent of the other. 

When the tall coloured pea was crossed with the dwarf white pea, 
the progeny of the first generation w^ere all tall coloured plants, for 
tallness was dominant to dwarfness, and coloured flowers w T ere domi¬ 
nant to white. * 

When this hybrid was self-fertilized the second generation gave 
four kinds of plants, namely, coloured tails, coloured dwarfs, white 
tails, white dwarfs. Further, it was found that the plants with 
coloured flowers were three times as numerous as those of the plants 
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with white flowers. Similarly there were three times as many tails 
as dwarfs. In this generation, the four forms were actually found 
to be present in the following ratios, namely:— 

9 coloured tails, 3 white tails, 3 coloured dwarfs, 1 white dwarf. 
And this is the only ratio which can satisfy the condition that the 
coloured should be to the white as 3:1, and at the same time the 
tails should be to the dwarfs as 3:1. These results may be concisely 
summarized as follows:— 

When two plants exhibit¬ 
ing two pairs of contrasting 
characters are crossed together, 
the progeny of the first genera¬ 
tion consists of plants hearing 
the two dominant characters, 
whilst in the second genera¬ 
tion the characters segregate 
with the following propor¬ 
tion :—Nine plants possessing 
the two dominant characters : 
three plants exhibiting one 
dominant and one recessive ; 
three plants exhibiting the 
other dominant and the other 
recessive ; and onl\ one plant 
with both the recessive 
characters. This principle 
may be extended to three or 
more pairs of different charac¬ 
ters. 

What was Mendel's Ex¬ 
planation op these Facts ? 

After Mendel had experi¬ 
mentally determined the* 
scheme of inheritance for each 
of the seven pairs of differen¬ 
tiating factors which engaged 
his attention, he attempted to 
provide a, theoretical interpre¬ 
tation to fit in with the observed facts. He assumed in the first 
place that each germ cell or gamete could carry a factor which could 
give rise to one or other of the differentiating pair of characters, c.g 
any given germ cell could carry the attribute or factor either for 
tallness or for dwarfness, but not for both. 

These two attributes were mutually exclusive so far as the gametes 
are concerned. When a pure tall plant produced gametes or germ 
cells each bore the attribute for tallness. Similarly the gametes of 
the dwarf plants all bore the attribute of dwarfness. When the tall 
pea is crossed with the dwarf pea a gamete bearing the attribute 
of tallness mates with a gamete bearing the attribute of dwarfness. 
Inasmuch as the attribute of tallness is dominant, the hybrid progeny 
will be in appearance similar to the pure tall plant. This hybrid 



FIG. 4. —STIGMA OF WHEAT FLOWER 
SHOWING ADHERENT POLLEN GRAINS 

(x 25). 





10 Feb., 1913.1 


Wheat and its Cultivation. 


73 


tall, however, will differ markedly from the pure tall plant when it 
produces gametes. Mendel assumed that when it forms gametes the 
elements representing tallness and dwarfness segregate from one an¬ 
other, and of the total number of gametes formed one-half contains 
the one element, and one-half the other. That is to say, when this 
hybrid plant forms its germ cells—pollen grains and egg cells—one- 
half of the pollen grains will possess the dominant character, and one- 
half the recessive character. Similarly one-half of the egg cells 
(ovules') will carry the dominant attribute, and one-half the recessive. 

D R 



f ' \m f/ ' m 

0 O v S © 

Germ Cells ' / ^ Germ Cells 

\ / 



D : 2 dr : R_F 


2 

Obviously, if this hybrid plant is self-fertilized there are four and 
only four combinations possible, namely:— 

(а) A dominant pollen grain with a dominant egg cell. DD. 

(б) A dominant pollen grain with a recessive egg cell. DR. 

( c) A recessive pollen grain with a dominant egg cell. DR. 

( d ) A recessive pollen grain with a recessive egg cell. RR. 

and the proportion of each must be:— 

DD: 2DR: RR. 

which corresponds to Mendel's Law. 
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The above schematic representation may assist in making this, 
clear:— . 

Confirmation of Mendel's Results. 

Mendel's work has been confirmed by many workers in widely 
different fields of investigation. Besides Correns, Tschermak, and 
De Vries, who were responsible for the rediscovery of Mendel's work, 
there have been confirmatory contributions by Darbishire on Mice, 
Hurst on Rabbits, Davenport on Poultry, Vilmorin, Nillson-Ehle, 
Biffen, Spillman, and Howard on Wheat, Bateson, Saunders, and 
others on Lychnis, Atropa and Matthiola, and Toyama on Silkmoths. 


Can these Principles be Applied to the Breeding of Wheat? 


It is of great practical importance to know whether the laws of 
inheritance already formulated may be applied in practice to the 
improvement of wheat. A considerable amount of data has accu¬ 
mulated during recent years on the inheritance of unit characters in 
wheat, and this tends to show that— 

(1) The process of “ fixing " new crosses, which formerly re¬ 

quired considerable time and a vast amount of labour, 
may be greatly simplified. 

(2) The wheat breeder can predict with a tolerable amount of 

certainty what combinations of unit characters may be 
associated and fixed in a new variety. 

(3) The breeding of new varieties possessing certain specific 

attributes and desirable qualities may be accomplished 
with certainty. 

The most prominent investigators in this field of work are Tscher¬ 
mak,* Spillman,t Biffen,$ Nillson-Ehle§, and Howard||. The first 
essential of course is to determine what characteristics in wheat are 
dominant and what recessive. Tschermak * after an exhaustive and 
critical study of the behaviour of the various contrasted unit 
characters in wheat states that the following attributes are respec¬ 
tively dominant and recessive, in strict accordance with Mendel's, 
law;— 


Table of Contrasted Characters in Wheat {Tschermak ). 


Dominant 
Hairy leaver* 
bo I id stem. 

Firm closing of glumes. 
Felted glumes. 

Black chaff. 

Flinty grain 

Winter form (late shooting). 
Lax ears. 


Recessive 
Smooth ic.tvcs 
Hollow stem 
Loose closing of glumes. 
Smooth glumes 
White chaff. 

Floury grain. 

Spring form (earlv shooting). 
Dense ears. 


These have been confirmed in general by Biffen and Spillman, 
though in the case of bearded and beardless wheats the ratios are 
often very far from following Mendel’s law, as Saunders,** 
Howard,! t and others have pointed out. 


* Tschermak- Die Zuchtui.g der landw. Kultur Pflanren Bd, IV 1007. 
t Svilhmn —Science XVT. 1902. 

t Biffen —Journal of Agric. Science 1005,1007, 1008, 1009. 

§ NtiUon-Ebl *— K re i zur gaunt ersuchui ge n an Haftr and Wei* n Lund, 1000-1911 
Ji Jlmcard —Memoir* of the Imperial Dept, of Ag. India, Vol. IV., No 8, Vol. 6, No. 1. 
** Saunders’ Inheritance of A^na In Wheat, Conference on Genetics, 1906, p. 370. 
ft Howard (he. cU). 
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Biffen has obtained similar results at Cambridge. Tn addition 
lie has shown* that the following characters behave as Mendelian 
units:— 

Dominant Recessive 

Red Gram. White Grain. 

Hard Translucent Endosperm. Soft Opaque Endosperm. 

Susceptibility to yellow rust. Immunity from yellow rust. 

In the following characters there is no dominance of either char¬ 
acter, and the x>rogeny in the first generation are intermediate:— 

Lax and dense ears. 

Large and small glumes. 

Long and short grains. 

Early and late ripening. 

Tn the second generation two of the intermediates occur to each 
pure character. D: 2 DR: R. 

The determination 
of the mode of in¬ 
heritance of these 
various unit eha-rae- 
ters is of the greatest 
praetieal importance, 
for it enables the 
breeder to prediet with 
tolerable certainty 
the forms resulting 
from the mating of 
two plants whose 
qualities can he ex¬ 
pressed in terms of 
one or more unit 
characters. 

One of the most 
interesting of the re¬ 
searches carried out 
in the production of 
new varieties of wheat pig. 5.—stigma op wheat flower highly 
is that done by Biffen magnified showing numerous adherent 
in the production of pollen grains. 

the apparently impos¬ 
sible combination in the one variety of prolificacy, resistance to yellow 
rust, and high strength. 

The wheats grown in England are very low in strength, and this 
defect is reflected in the disparity in price at Mark Lane between the 
Home-grown wheat, and the strong foreign wheats like Manitoba No. 
1. It was formerly thought that this low strength of the wheats 
grown in England was due to the peculiarities of the climate. 

A trial of a large number of foreign varieties of high strength 
under English conditions proved that while the greater majority 
deteriorated immediately, there were a few varieties which retained 
their strength perfectly under the new climatic conditions, and gave 
as good results in the bakehouse as when grown in their native lands. 
These varieties, however, were of little use to English farmers, for 
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they lacked yielding power of both grain and straw. Biffen, there¬ 
fore crossed these varieties of high strength with the prolific English 
varieties with the object of obtaining suitable varieties of high 
strength. Strength is defined as to the capacity of the flour “ to 
yield large well-piled loaves/’* and while it is not an easy matter to 
give in non-technical language the difference in strong and weak 
wheat, it may be said that in general strong wheats are characterized 
by hard more or less transparent endosperm, whilst weak wheats are 
usually soft, starchy, and opaque. Tn a certain cross between Red 
Fife and Rough Chaff a statistical examination of that progeny re¬ 
vealed the fact that in the first generation all the plants possessed 
strong grain, and that in the second generation the strength and 
weakness behaved as Mendelian characters giving the following 

ratio :—Nine strong 
red, three strong 
white, three weak red, 
one weak white. 
Biffen showed that 
those characters of 
strength and weak¬ 
ness in wheats could 
be handled with the 
same definiteness as 
o t li e r M endel ia n 
characters. 

Similar results 
were obtained with the 
inheritance of yellow 
rust ( Ph cr in ia (jhnmi- 
nim) which does great 
damage in England. 

Crosses between 
varieties which were 
imimine from yellow 
rust and Michigan 
Bronze, a variety in¬ 
ordinately prone to 
rust, gave a first generation crop of hybrids which were as badly 
affected with rust as Michigan Bronze itself. A statistical examina¬ 
tion of the second generation plants gave 1,603 diseased plants and 
523 immune, or a ratio of 3.07:1. Apparently, therefore, immunity 
and susceptibility to yellow rust behave like Mendelian characters. 

It is not known to what the resistance of the rust is due. Work¬ 
ing with Professor Biffen Miss Marryat found that the rust hyphie 
are checked after entering the stomata of the resistant plants. Bate¬ 
son points out that if the resistance to yellow rust is due to the 
presence of some anti-toxin the dominance of susceptibility must be 
taken to indicate that the formation of the anti-toxin is prevented 
by the presence of a factor in the dominant form, a conclusion which 
may lead to definite progress in the physiology of disease resistance. 
This yellow rust (Puccinia glumarum) is not the rust so frequently 

* T. M. Wood, Chemistry of Wheat and Flour, Journal of Agn. Science, 1907. 



FIG. 6.—STIGMA OF WHEAT FLOWER HIGHLY 
MAGNIFIED SHOWING POLLEN GRAIN IN THE 
PROCESS OF FERTILIZING TIIE OVULE. 



JO Feb., 1913.] 


Wheat and its Cultivation . 


77 


found in Australian wheat fields. The species of rust which causes 
so much damage here is Vaccinia graminis. 

Many of the unit characters so far studied in wheat have been 
those which are of relatively little value io the practical agriculturist. 
The colour of the chaff, the character of the awns, the hairs on the 
glumes, &c., are of great interest from a. scientific 
point of view, inasmuch as a systematic study of 
them will serve to throw much light on obscure 
problems of inheritance, but they are of infinitely 
less practical utility than such characteristics as 
prolificacy, drought resistance, and early maturity. 

Unfortunately very little work lias been done 
in regard to these important practical properties, 
and a systematic analysis of the factors on which 
these qualities depend, and of their mode of in¬ 
heritance is urgently required. We do know 
that the prolificacy of any variety of wheat is a 
complex of many factors. The yield deperlds on 
the climate ; the chemical, physical, and biological 


condition of the soil; and on the qualities inherent 
in the variety. 

Of the ([utilities 
most important an 


inherent in the variety the 
the capacity to develop a 
vigorous root system, and to stool strongly. Other 
factors are the average length and density of the 
ears—the number of fertile florets carried to each 
spikelet, and the average size of the grain. We 
do not. know, however, as yet whether high yield¬ 
ing and low yielding capacity behave as Mendelian 
characters and segregate as such in the second 
generation. 

The production of drought-resisting wheats is 
a problem of peculiar importance to Australia, 
since the expansion of the margin of profitable 
cultivation is largely dependent on wlmt success 
can be achieved in the confines of our existing 
wheat areas. It is a matter of common observa¬ 
tion that among the many varieties of wheat that 
are grown at present there are some that could 
not be expected ever to do well in the dry areas. 
These are the very late varieties, and those which 
produce an abundance of foliage. Varieties such 



fjg. 7. —HEAD OP 
WHEAT PREPARED 
FOR CROSSING. 


as Manitoba, Red Fife, Power's Fife, Him.n, 

Marquis, &<*., ripen far too late to he of value m our showing suppression »of 
dry areas. While a great deal may be accomplished and portion of median 
by scientific effort in the production of new varieties 8pikelot8 ‘ 
suitable for our driest areas, it is not reasonable to expect that more 
would be accomplished in a decade in this way, than by centuries of 
care by past generations of wheat-growers under arid conditions. 

That is to say, the production of drought-resisting varieties is 
likely to be successful if we use as foundation stocks those varieties 
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which have been grown for generations under the very driest condi¬ 
tions. Among wheats that might be useful in this direction are 
the durum wheats, and certain early maturing varieties which are 
regularly grown under arid conditions in India. 

Such varieties growing habitually under arid conditions might 
be expected to develop qualities which innure them to their environ¬ 
ment. In the course of generations these qualities of resistance to 
arid conditions might be exported to become hereditary. Structural 
changes might be expected to develop such as increased root system, 
diminishing leaf and transpiration surface, and possibly a decrease 



FIG. 8. —CROSSING WHEATS AT RIJTHERGEEN EXPERIMENT FARM, 1912. 


in the size and number of stomata per unit area, and a decrease in 
the proportion of straw to grain. 

If to such qualities as these that of rapid maturity could be added 
we should have varieties which might be expected to do well in a 
dry and rigorous climate such as obtains on the confines of our 
wheat areas. 

Some six years ago a large number of Indian varieties were ob¬ 
tained by the South Australian Department for trial at Parafield. 
Many of these proved to be of little value, but there were nine 
varieties in all from the Punjaub which were remarkable for the 
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extreme earliness of ripening and tlieir resistance to droughty con¬ 
ditions. These wheats usually grow 12 inches to 15 inches high, 
but they are remarkable for the small amount of narrow upstanding 
flag produced in com¬ 
parison with the grain. 

Moreover, these Indian 
varieties are extremely 
early, and by cross¬ 
breeding them with some 
of our local varieties it 
has been possible to pro¬ 
duce new varieties which 
mat lire considerably 
earlier than the variety 
on which they were 
crossed. 

The value of early 
maturing varieties in a 
drv season such as we 
have experienced in Vic¬ 
toria during 1912 must 
be obvious. 

Compared with late 
maturing varieties the 
early varieties are able 
to make vigorous growth, 
and get well on the way 
towards maturity, and 
beyond reach of injury 
before the hot dry winds 
of early summer come 
on. 

Grass Tuft Wheats. 

In the raising of 
cross-bred varieties it 
frequently happens that 
certain ot the crosses 
bear in more or less 
regular ratio a number 
of peculiar, stunted look¬ 
ing plants, which at first 
sight, appear to be tufts 
of grass. These grass¬ 
like tufts, however, are 
really wheat plants of a 
very inferior character. 

They usually contain 
n umerous crowded 
leaves, narrower, shorter, 
and more erect than 



fig. 9. 


-GRASS TUFT WHEAT PLANT SHOWN 
BY ARROW. 

Jtut.herglen Experimental Plots, 1912. 











'80 


Journal of Agriculture, Victoria. [10 Feb., 1913, 


ordinary wheat plants, and, though they generally die off before 
heading out, occasionally give rise to a few short stunted-looking 
heads. It may he thought that these plants have resulted from 
defective nutrition, and that for this reason the plant was not able 
to complete its structure; in other words, that they are merely cases 
of arrested development. 

The fact that these grass tuft plants occur regularly in the second 
and third generations of certain wheat crosses, and are not found in 
the standard varieties of wheat grown under similar soil conditions 
indicates that the cause must not be looked for in the environment. 

At Longerenong, during 1912, out of 15,800 plants sown in the 
cross-bred hand plots 28 grass tuft wheats were observed, whilst not 
a single plant was observed in the 35,000 plants in the standard selec¬ 
tion plots. At Rutherglen 45 such plants appeared in 18,500 cross¬ 
bred plants, while none appeared in ordinary variety plots. 
The tufts appeared on twelve different crosses, oi which 
six were crosses with Indian wheats. The average height of the 
tufts was 9 inches. Less than 50 per cent, formed heads, and only 
9 per cent, formed grain. Farrer* observed a number of these grass 
clumps in his cross-bred plots from time to time, and noted that 
the grass clump plants were 4< produced in the greatest number by 
first crosses between widely different types of bread wheats (T. Safi- 
viuni), and appear to be produced by crosses between bread wheats 
alone.’ ’ 

Farrer planted a number of seeds from these grass clump plants, 
and found that while in some cases all were grass clump plants, in 
others the seeds gave mixtures of grass clumps and wheat plants. 
He assumes that these are “ reversions,” and suggests that a sys¬ 
tematic experimental investigation of these grass clump plants would 
probably make known to us the number of species from which the 
different cultivated bread wheats are descended, and would give a 
clear idea of the botanical characters of these ancestors, and enable 
us to identify any that may still be in existence. 

Conclusion. 

During the past few years efforts have been made by ardent en¬ 
thusiasts to extend Mendel’s law to all branches of animal breeding, 
and to make it fit in with our present day knowledge. Interesting 
results have certainly been obtained in the cross-breeding of poultry, 
mice, rabbits, and polled cattle, but a considerable amount of in¬ 
genuity will be required to explain many of the discrepant and dis¬ 
cordant results obtained with sheep and pigeons, &c. 

Whatever the future may have in store in the practical applica¬ 
tion of Mendel’s work to Animal Breeding, there can be no doubt 
that the present day breeder can, with the aid of the key given by 
Mendel, proceed on his work of plant improvement without leaving 
much to chance. The best results will follow when the individual 
plant is regarded as being built up of a number of unit characters, 
each of which follows a definite scheme of inheritance. The terms 
dominance and recessiveness should be applied, not to individual 
plants, but to each of the unit characters which collectively make up 

* Farrer, “ The Making and Improvement of Australian Wheat,” Agricultural Gazette oi Sew South 
Wnlee, 1808. 
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the organism. The scheme of inheritance of many of the unit 
characters have been worked out in detail, but there are qualities of 
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great practical importance which require further investigation. We 
require to know exactly what are the various factors on which these 
important qualities depend, whether they conform to the Mendelian 
scheme of inheritance, and whether they are transmitted independ¬ 
ently of other factors, or in association, and, if so, how close the 
association is. 

The aim of the wheat-breeder is always an improvement in type, 
the production of varieties possessing the maximum of desirable 
qualities, and the minimum of undesirable attributes. Tf he knows 
that the desirable qualities he is seeking are in two or more strains 
it is his task to unite the desirable qualities in the one strain. His 
most important problem is to determine by analysis and experiment 
the factors on which the desirable characteristics depend. But as 
soon as these factors have been determined, and their mode of in¬ 
heritance investigated, they can be brought under control and as¬ 
sociated together at the breeder’s will. 

Summary. 

1. The enriching and improving of the soil has been the dominant 
note in our system of wheat farming during the past generation. 

2. There is reason to believe that as much attention might profit¬ 
ably be given to the improvement of the plant as there has hitherto 
been given to the improvement in its environment. 

3. The primary aim of wheat improvement is 4 bo production of 
prolific varieties. Other important considerations are milling 
quality of grain, drought resistance, and rust resistance. 

4. Extraordinary activity is being displayed throughout the 
world in wheat improvement. 

5. Varieties may be improved by selection and cross-breeding. 

6. Every care should be taken by farmers to get (a) the right 
variety of wheat, (6) well-developed seed, (c) seed from the most 
vigorous plants. 

7. The common beet containing G to 7 per cent, of sugar has 
been developed into the sugar beet containing 20 to 25 per cent, of 
sugar by systematic selection. 

8. Selection is based on variation. 

9. Most variations are small, and diverge only slightly from the 
mean of the species. Others are large, and vary widely from the 
meai i (m i itat ions). 

10. There are two general methods of selection (a) mass selec- 
tion ; ( b ) individual selection. 

11. “ Mass selection ” has been effectively applied by farmers to 
the improvement of their crops. It must be continuous and unin¬ 
terrupted. 

12. “ Individual selection ” is more complicated, and requires 
elaborate records and trials for its successful application. 

13. The introduction and acclimatization of certain foreign varie¬ 
ties is likely to lead to valuable direct and indirect results. 

14. New varieties may also be obtained by cross-breeding. 

15. The immediate effects of cross-breeding in wheats are (1) in¬ 
crease in vigour of progeny, (2) a “ breaking of type/’ 

1G. Mendel showed that the variations induced by crossing fol¬ 
low definite laws. 
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17. Menders results have been generally confirmed by workers in 
widely different fields of inquiry. 

18. The mode of inheritance of many unit characters in wheat 
have been worked out in detail. 

19. The mode of inheritance of other characteristics in wheat of 
great practical importance has not yet been worked out. 

20. The well informed wheat improver may enter on his task of 
wheat improvement without leaving much to chance. 

(To be continued). 


SOME VINTAGE CONSIDERATIONS. 

F. dc ('astella , Government Viticulturist. 

In view of the near approach of vintage it may be useful to briefly 
review the developments which have taken place within the last two 
years in connexion with the wine-making method described in the 
Journal of Agriculture for January, 1911, under the name of “ Sul- 
phiting, ” as well as with a few other points of interest to wine¬ 
makers at this time of year. 

Such a review must be mainly confined to the newer wine-making 
developments; nevertheless passing reference to a couple of points, 
the importance of which lias long been recognised, may here he per¬ 
mitted. 

Temperature control has, it is gratifying to note, sufficiently 
established itself as an essential feature of the wine-making of 
Northern Victoria for further advocacy of it to be superfluous. In 
Southern Europe 95 deg. F. is looked upon as the critical fermenta¬ 
tion temperature which must not be exceeded if a sound wine is de¬ 
sired. The higher gravity of our musts makes rapid and complete 
fermentation more difficult to realize; hence we may with advantage, 
fix our temperature limit a few degrees lower. 

The correction of deficient acidity has not received nearly so much 
attention as the previous point. It is to be regretted that it is over¬ 
looked in too many of our cellars; hence it is well to once more call 
attention to the powerful influence for good exercised by an adequate 
proportion of fixed acid in the fermenting must. It is true that sul- 
phiting is capable of replacing acid correction to a considerable ex¬ 
tent—in the case of the soft, full-bodied wines required from us in 
London, this is a feature of sulphiting which is strongly in its favour 
—nevertheless it is well to remember that should the acidity of the 
must fall below, say, f> per thousand of tartaric acid (an exact limit 
cannot be arbitrarily fixed), fermentation troubles may be expected, 
and it will be well to increase the acidity, either by direct addition 
of tartaric acid, or by blending in a sufficient proportion of more acid 
grapes. 

Concerning pure yeasts, there is little to add to what was written 
on the subject in this journal two years ago, unless it be that their 
use continues to make headway in Europe, and that increased atten¬ 
tion to the question in Victoria would, undoubtedly, prove to the ad¬ 
vantage of our wine industry. 
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SULPHITING. 

Since tlie date of the article on this subject, referred to above, 
the method has been even more extensively applied in Europe: as 
Ventre wrote recently*:—“ To-day the process known under the name 
of Sulphiting tends to become general, and one can, without much 
risk, foresee the day when there will not be a single litre of ordinary 
wine made in France which has not been sulphited.” Tt has also been 
extensively practised in Australia, with very generally satisfactory 
results during the past two vintages. 

Though there is, perhaps, not much to be added to what was 
written concerning this new wine-making method two years ago, a 
few points may, with advantage, be more emphatically stated, especially 
since some misconception appears to have arisen in the minds of 
certain practical wine-makers in connexion with one or other of them. 

Early Sulphiting Essential. 

Jn conversation with some practical wine-makers, the writer has 
found that sulphiting has been looked upon by them as a substitute 
for temperature control, the bisulphite of potash being only added 
when the contents of the vat had become undesirably hot. If ap¬ 
plied in this way the best results cannot be expected from the process. 
No doubt, temperature control is assisted, owing to the delay in the 
start of fermentation, as well as to restraint in its early stages; 
but it is in the selective action of the SO, on ferment organisms that 
the main benefits are to be looked for, and unless it be added from 
the very moment the grapes are crushed this cannot be depended 
upon. In other words, the SO* must be present in the crushed 
grapes before the incubation of the latent forms of the various de¬ 
trimental ferments can take place. Gimel goes so far as to consider 
it advisable to dissolve the bisulphite before adding it. Tn his 
opinion, the delay which must occur before it can be dissolved would 
permit an undesirable development of injurious organisms. This 
objection might, no doubt, apply if the addition of the bisulphite 
were delayed until the vat was filled. It can be obviated by adding 
the necessary dose for the whole vat progressively, in small portions at 
a time from the start of the crushing of the grapes. The solution 
of the bisulphite and its even distribution through the crushed mass 
must be ensured by frequent stirring or occasional pumping of the 
juice from the bottom of the vat and its distribution over the mass. 
Sulphiting, no doubt, assists in temperature control, and has recently 
been described as “ chemical cooling by retardation of the rate of 
fermentation,”* its action in this direction is quite insufficient in 
warm weather when loss of heat by natural causes (radiation and 
conductivity) is slight. Sulphiting cannot thus replace cool¬ 
ing. A serious objection to late additions of SO L , is that they 
tend to interfere with the last stages of fermentation, thus making 
it more difficult for high gravity musts to ferment out dry. With 
early addition, on the other hand, this objection does not apply. 
Wiifes sulphited early are not only rounder, but also drier than those 
made according to older methods. 

• Progres Agncolt, 18th August 1912. 

t Be cent developments in wine making methods—do Caste 11 a and Wilkinson—Australasian Associa¬ 
tion for Advancement of Science, Melbourne. 1913. 
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Different Forms of S0 2 and Dose to be Used. 

The forms previously recommended are still those in vogue, 
namely, gaseous S0 2 , bisulphite of potash, liquified sulphur dioxide, 
eommereial sulphurous acid (S0 3 dissolved in water) and sulpho- 
phosphate of ammonia. In addition to this last proprietary com¬ 
pound, others of somewhat similar nature have been placed on the 
market in France recently. One in particular, known as “ bio- 
8ulfite, ,, consisting of a solution of glycero-phosphate of ammonia 
in sulphurous acid, is rather highly spoken of. Gaseous sulphurous 
acid, resulting from the combustion of sulphur, need scarcely be 
mentioned here owing to the difficulty of regulating the dose. In 
France, though bisulphite of potash is still very largely used, liqui¬ 
fied sulphur dioxide is tending to displace it, since it is cheaper and 
equally convenient, now that ingenious measuring devices are 
obtainable'. These, however, have not yet found their way to Aus¬ 
tralia, and for the present it will be well to use bisulphite of potash. 
The standard dose is still the same as what was previously men¬ 
tioned, viz., 3 to 4*4 oz. per 100 gallons of wine expected. 

Bisulphite of potash, 1 * containing as it docs about half its weight 
of potash, necessarily neutralizes some of the tartaric acid of the 
grape. It is true that Ventre considers this slight loss of tartaric 
acid to be more than made up for in other directions, chiefly the 
protection from destruction of several other acids. Nevertheless, 
seeing the general deficiency of tartaric acid in Australian grapes, it 
is logical to add at least a sufficiency of tartaric acid to neutralize 
the potash of the bisulphite. This is theoretically 79 per cent, of 
the weight of bisulphite added. Wine-makers will, however, find 
it more, simple to add an equal weight of tartaric acid to that of 
bisulphite employed. French legislation limits the quantity of bi¬ 
sulphite, which may be used, to 3 oz. per 100 gallons (20 grammes 
per hecto-litre), though there is no limit to the dose of sulphur- 
dioxide. 

Nccd for Aeration. 

As has already been pointed out in the article on Sulphiting 
referred to, aeration during fermentation is necessary in order ta 
obviate the danger of formation of hydrogen sulphide, traces of which 
communicate a characteristic disagreeable taste to the wine. Such 
an accident, due to the reducing action of the yeast on the sulphurous 
acid, though of rare occurrence, has sometimes happened in Victorian 
cellars during the past two years since sulphiting has been largely 
practised. It can be entirely obviated by occasional aeration, espe¬ 
cially during the early stages of fermentation. The mechanically 
driven pumps so extensively used in Northern Victorian wineries, 
during the vatting of red wines, provide ample aeration. If these 
are not employed, the fermenting mass must be aerated in some other 
way—more especially in the case of white wine, which is fermented 
apart from the skins, must careful attention be paid to this point. 

* The salt known as bieulphito of potash and also as meta-bisulphite of potash is in reality a pvro- 
sulphite, the formula of which is KjS.,0-,. Theoretically it contains 57.0 per cent, of HO.„ but owing 
to oxidation and formation of sulphate oi potash at the expense of the sulphurous acid, it generally con¬ 
tains between 50 and 52 per cent, of S0 2 . 
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A simple and efficient aerating appliance can be easily improvised 
at the cost of a few shillings by any vine-grower. The only ap¬ 
paratus required is a bicycle or motor pump (foot type preferred), 
a copper tube sufficiently long to reach to the bottom of the vat, ter¬ 
minated at the lower end by a rose perforated with small holes to 
divide the air bubbles, and a piece of flexible rubber hose to connect 
the two. The air may with advantage be sterilized by pumping it 
through a cotton wool filter consisting of a tin tube of 2 or 3 inches in 
diameter, and 12 inches long, with fittings to connect with the rubber 
hose on each end. With such an appliance (with or without filter) air 
can easily be blown through the fermenting mass. In the case of red 
grapes, the copper tube should be inserted in turn in different parts of 
the vat so that the aeration may reach ail parts of it. In the case of 
white wine it is only necessary to stir the tube about while the air is 
being pumped through. Ten minutes aeration applied in this way 
to each vat, twice a day for the first four or five clays of fermenta¬ 
tion, will absolutely prevent any taste of sulphuretted hydrogen. 

Settling or “ Debourbage.” 

This method of making white wine, which has been fully described 
in the translation of Boos' “ Wine-making in Hot Climates,” page 
169, is strongly recommended. Briefly described, it consists in 
allowing the sulphited must to settle for a few hours before the com¬ 
mencement of fermentation, the check given by the sulphurous acid 
enabling this to be done. The almost clear must is separated both 
from sediment and from surface scum, by racking through a tap 
situated about 8 inches above the bottom of the settling vat, into 
another vat where fermentation is allowed to proceed. Four and a 
half ounces of bisulphite of potash to the 100 gallons wdll check fer¬ 
mentation sufficiently to allow the settling method to be carried out. 

Vinerie System. 

This wine-making method, which promises great extension in 
France and especially in Algeria, must be briefly referred to here. 
It is the direct outcome of sulphiting, and consists in sterilizing the 
crushed grapes before any fermentation has been able to develop, 
with a heavy dose of sulphurous acid, usually 1 per 1,000 of the 
weight of the crushed grapes or must; in other words, six to ten 
times as much as is used in ordinary sulphiting. The sterilized 
grapes may then be stored until such time as they may be con¬ 
veniently fermented. In hot climates the advantage thus presented 
of postponing fermentation until such times as temperatures are 
favorable is obvious. 

When fermentation is decided upon, S0 2 is removed by the pro¬ 
cess known as desulphiting, carried out in partial vacuum and at a 
temperature of about 155 degs. Fahr., in a column working on much 
the same principle as the rectifying column of a still. Though full 
details cannot here be given, it is evident that slight modifications 
of this method could, with advantage, be applied by our northern 
growers. In the case, for example of exceptionally hot weather, 
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the grapes then picked might be prevented l‘rom fermentation by 
means of a treble does of bisulphite, until conditions became more 
favorable, when blending with twice the weight of fresh grapes 
would reduce the dose to a normal one, and enable fermentation to 
proceed. 

Likewise, in the case of grapes carted from a distance, these could 
be crushed and sterilized with a heavy dose of bisulphite which 
would be subsequently reduced by “ blending in 99 fresh grapes in 
sufficient quantity for fermentation to take place. The possibilities 
in such directions are obvious, and it is hoped that these few points 
may prove of service during the coming vintage. 

Phosphate of Ammonia. 

The stimulation of yeasts by the use of small quantities of phos¬ 
phate of ammonia was dealt with at some length in an article which 
appeared in this journal.* Since then, the process has been fairly 
extensively used in Northern Victoria, often with excellent results, 
though not invariably so. The most general cause of disappoint¬ 
ment has been the too tardy addition of the stimulant. Some wine¬ 
makers have only added it so late that the yeast had lost its vitality 
to such an extent that it could no longer respond to stimulation. 

Several French authors go so far as to recommend its addition at 
the commencement of fermentation, hence the invention of such sub¬ 
stances as the sulpho-phosphate and bio-sulphate already referred 
to. It is, however, to be feared that in warm climates such as this, 
such early addition would unduly stimulate the first start of fer¬ 
mentation and accentuate temperature troubles. It would appear 
more logical to add the phosphate of ammonia when racking the vat, 
should appearances lead one to anticipate deficient attenuation,f 
to use a brewing term. If not needed, in order to ensure 
the wine fermenting out dry, the phosphate is not only un¬ 
necessary, but undesirable; an excess of it might even serve as a 
food for other organisms than yeast. If, however, it be added whilst 
fermentation is still active, and in moderate quantity it is entirely 
eliminated, being consumed by the yeast plant. Astruc has proved 
that heavy applications are undoubtedly undesirable; but if used at 
the rate of from 1V> to 4*4 ozs. per 100 gallons, no such results are 
to be feared. 

There are several phosphates of ammonia; the two most common 
being bi-basic and mono-basic; phosphate. The former contains 
53.78 per cent, of phosphoric acid and 25.75 per cent, of ammonia. 
The latter contains 61.72 per cent, of phosphoric acid, and 14.78 of 
ammonia. The yeast plant requires two and a half times as much 
nitrogen as phosphoric acid, so that even the bi-basic phosphate sup¬ 
plies too much phosphoric acid, and not enough ammonia. The ex¬ 
cess of phosphoric acid appears, however, to be of little consequence, 
and the last-named salt is the one to which preference should be 
given. 

* Journal of the Department of Agriculture for Vie, una. A|»ul, 1909 

t By attenuation m understood the reduction m gravity, owing to disappearance of sugar; or, in. 
eommon cellar language, the degree of drynctw attained. 
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Tannin. 

The use of tannin is not so general in Australian wine-making as 
in that of most European countries. It is often used, no doubt, 
in our cellars in the after-treatment of wine, but it is to its value 
during the making of the wine that attention must here be drawn. 

Though usually present in abundance in our red wines, it is fre¬ 
quently deficient in our white wines, and it is in the making of these 
that its more extensive use is recommended. 

Tannin, as is well known, precipitates various substances, such 
as albuminous matter, the elimination of which improves the wine, 
especially as regards its power of maintaining good, bright condition 
afterwards. Tt also has a restraining influence on the development 
of several injurious micro-organisms. 

Many of our practical growers have acquired, the habit of allowing 
fermentation of white wines to commence on the skins. No doubt, 
soundness is ensured and tannin poverty corrected, but at the ex¬ 
pense of the colour and delicacy of the resulting wine. Far superior 
dry white wines will always be made by immediate pressing and fer¬ 
mentation entirely apart from the skins. In Europe sufficiency of 
tannin is ensured by energetic pressing such as is not usually prac¬ 
tised in Australia, the marc being forked at least once and “ cut ” a 
couple of times, before it leaves the press. A similar result is 
secured by the artificial addition of tannin which is expressly per¬ 
mitted by our pure wine legislation. The addition of % oz. to 1 
oz. of tannin per 100 gallons of must will greatly improve the condi¬ 
tion of the resulting wine. Some authorities recommend that the 
addition be only made after the first rush of the fermentation is 
over in order to avoid loss through absorption by yeast. Others 
prefer to add it from the start. If settling (debourbage) be prac¬ 
tised, it is well to follow the latter course, the settling being more 
rapid and thorough owing to the precipitation of albuminous sub¬ 
stances. 

In the case of faulty grapes, damaged by moulds, insect pests, 
&c„ the dose of tannin can with advantage be doubled, and 1% and 
even 2 ozs. per 100 gallons of must may be added. In this case 
early addition is certainly to be preferred. 

Tannin may be added directly to the must, but, owing to it being 
rather difficult to mix, it is preferable to first dissolve it in a little 
weak spirit. 
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ANNUAL GRANT TO AGRICULTURAL SOCIETIES. 

SUBSIDY CONDITIONS FOR 19 x 3 . 

CONDITION A.—COMPULSORY. 

The awards of prizes in all classes for stallions three years 
old and over at the Society’s Show must be subject to the 
possession by the exhibit of a Government certificate of soundness. 

Stallion Inspection Parades will be held at different centres throughout 
the State prior to the commencement of the Show season (Time Table of 
Stallion Parades for 1913 will be available shortly after 1 st April, 1913 ). 
The parade centres are so arranged that all owners of Show stallions have 
the opportunity of submitting them for examination for the Government 
Certificate of Soundness before the closing of entries for the Show. Show 
Secretaries will require to obtain evidence of the possession of the Govern¬ 
ment Certificate in respect of exhibits at the time of entry, and should not 
accept entries of other than certificated horses. 

Immediately after the Show, Secretaries of Societies are required to 
forward the names of all the horns that have won the prizes in stallion 
classes, together with the names of the owners, to the Director of 
Agriculture. 


CONDITION B.—OPTIONAL 

Agricultural Classes 

A sum of ^10 as a special subsidy will be added to the pro rata grant 
to such Societies as carry out agricultural classes in strict conformity with 
the following conditions and to the satisfaction of the Department: — 

Applications must be submitted not later than 15 th March , igi 3 - 

Thirty students at least must be enrolled before a class can be held. 

The rent of hall and all local charges are to be paid by the Agricul¬ 
tural Society; all other expenses by the Department. Arrangements must 
be made to insure the uninterrupted use of the hall during the time the 
lectures are going on. 

A roll of attendances at lectures and demonstrations shall be kept. 

The agricultural classes will extend over two weeks, five days a week, 
a demonstration being given each morning and afternoon, and four 
limelight lectures on evenings to be arranged for by the Secretary of 
each Society. 

At the conclusion of each class, a written examination of about i& hours 
duration will be held, a medal to 1 x 3 awarded by the Department to the 
student in each district obtaining the highest number of marks for ex¬ 
amination work and regular attendance combined. Two-thirds of the 
maximum marks obtainable will be given for examination work, and one- 
third for regular attendance. The Department reserves the right to with¬ 
draw the offer of the medals in the event of there being less than five 
students remaining for examination. Students in attendance at Agricul¬ 
tural High Schools and Colleges, or at the Continuation Schools, and 
teachers from such institutions or State Schools shall not be allowed to sit 
for such examination. 
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A special examination for the Gold Medal offered by the Australian 
Natives’ Association will be held at the close of the year, and only 
winners of Departmental medals will be eligible to compete thereat. 

Subjects of birst Week. 

Agriculture. 

Live Stock and Veterinary Science. 

Subjects of Second Week. 

Two or more of the following, to be selected :— (a) Sheep Breeding 
and Management (including Wool Classing and Lambs for Export); ( b) 
Dairy Farming (including Management and Breeding of Pigs); (c) 
Poultry Breeding and Management; (d) Orchard and Garden Work. 

Condition C- -optional. 

Lectures. 

A sum of ^5 as a special subsidy will be added to the pro rata grant 
to such Societies as arrange for and carry out a scries of four lectures 
throughout the year in strict conformity with the following conditions and 
to the satisfaction of the Department : — 

Applications must be submitted not later than 15th March, 1913, and 
accompanying the application must be a list of the subjects (see Ixdow) 
which the Society chooses for the series. The dates of lectures will then 
be fixed by the Department, and if Societies will state the most suitable 
seasons foi their districts the lectures will, as far as possible, be arranged 
accordingly. 

An attendance of at least fifteen bond fide farmers, farmers’ sons or 
farm-hands will lie required, otherwise the lecture will not count for the 
special subsidy. I11 case of failure to secure such attendance another lec¬ 
ture will not be substituted, nor will any subsequent lectures that may 
have been arranged be gi\en. 

The President or Secretary or a member of the Council 01 Committee 
of the Society must take the chair at each lecture and must certify as to 
the number and bona fides of the attendance as above required. 

The rent of the hall, advertising and all other local charges are to be 
paid by the Agricultural Society; all other expenses by the Department. 

The Department will recognise any suitable lecture, paper, or address 
that a Society may arrange to have delivered by any person other than a 
Departmental officer, and such lecture will count as one of the four re¬ 
quired, provided due notification prior to delivery of lecture is given, 
and the President of the Society afterwards certifies as to bona fides and 
suitability of the lecture and the number and character of the attendance. 

SYNOPSIS OF LECTURES AND DEMONSTRATIONS. 

Principles of Agriculture. 

1. The plant food of the soil. 

2. Cultivation methods and management. 

3. Principles of manuring. 

4. Valuation of artificial manures. 

5. The management of the farm. 

6. Special crop&. and catch crops. 

7. Irrigation principles and methods. 
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Veterinary Science and Live Stock Subjects. 

1. The structure and care of the horse’s foot (lantern). 

2. Brood mares and breeding mishaps (lantern). 

3. Colic, constipation, and other bowel complaints. 

4. Ailments of dairy cows—milk fever, impaction, udder complaints. 

5 Contagious diseases of stock—abortion, blackleg, tuberculosis, 
anthrax, pi euro pneumonia, &c. (lantern.) 

6 . Ailments of swine, or ailments of sheep. 

7. Unsoundness in horses (lantern). 

8. Principles of stock breeding— stud horses (lantern). 

Dairy Farming. 

1. Breeding and management. 

2. Dairy buildings. 

3. Dairy management. 

4. Milk and cream testing. 

5. Foods and feeding. 

6. Pig breeding, feeding, and management. 

Poultry Breeding and Management. 

1. The poultry industry : its importance. Locality— suitability or 

otherwise. 

2. Housing (construction of, materials, insect proof, aspect, &c.). 

How to select stock. 

3. Breeds: payable or otherwise, eggs and table. Breeds adapted 

for export—modes of crossing. 

4. Turkey s : their care and management. Chicken raising and care. 

5. Foods and feeding demonstrated. 

6. Common ailments of poultry. Incubation natural and artificial. 

Orchard and Carden Work. 

1. Fruit growing—Varieties suitable to the different localities, soils 

and sites. 

2. Preparation of land—Planting and pruning. 

3. Cultivation—Manuring and management. 

4. Insect pests and fungus diseases and their treatment. 

Viticulture. 

1. Establishment of Vineyard. 

2. Phylloxera and resistant stocks—Preparation of land. 

3. Propagation and grafting—Best varieties to grow. 

4. Pruning and seasonable operations. 

5. Wine-making and cellar management. 

6. Drying raisins, sultanas and currants—Packing fresh grapes for 

export. 

7. Vine diseases and treatment. 

Potato Culture. 

1. The soil and its cultivation—Care of the growing crop, manure* 

2. Seed and its selection—Keeping of seed potatoes. 

3. Diseases and their treatment. 
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Subjects and Staff. 

Principles of Agriculture—Mr. A. E. V. Richardson, M.A., B.Sc.; 
Dr. J. W. Paterson, Ph.D., B.Sc.; and Mr. Temple Smith. 

Veterinary Science, Stock Management, Dairy Sanitation and Educa¬ 
tion—Messrs. Robertson, B. V.Sc. ; Kendall, B. V/Sc.; Griffin, 
M.R.C.V.S.; Cother, G.M.V.C.; Johnstone, B.V.Sc.; and Heslop, 
L. V.Sc. 

Dairy Farming—Mr. R. T. Archer and staff of Dairy Supervisors. 

The Dairying Industry and Export Trade—Messrs. Crowe and Carroll. 
Orchard and Garden Work—Messrs, Carmody, Davey, and Pescott. 
Sheep Breeding and Management— 

Viticulture—Mr. F. de Castella. 

Flax Culture and Demonstrations at Shows—Mr. Robilliard. 

Poultry Breeding and Management—Mr. H. V Hawkins. 

Poultry Dressing Demonstrations—Mr. A. Hart. 

Potato Culture —Mr. G. Seymour. 

Tobacco Culture—Mr. Temple Smith. 

Pig Breeding and Management—Mr. R. T. Archer. 

Fruit Industries—Mr. J. G. Turner and staff. 

Insert Pests—Mr. C. French, Junr. 

Plant Diseases — Mr. W. Laidlaw, B.Sc., and Mr. C C. Brittlebank. 
Irrigation—Expert of State Rivers and Water Supply Commission 
Apiculture Mr. F. R. Beuhne. 


HUMUS IN THE WHEAT AREAS 

Speaking at the Twenty-fourth Annual Congress of the Agricul¬ 
tural Bureau of South Australia, Professor Lowrio said: “ It used 
to be argued that if plenty of phosphates were put on the land, such 
a wealth of herbage would result that the organic matter or humus 
would be kept up. That, however, has not proved to be the case 
with the man who fallows clean. When the crop is cut for hay the 
question of supplying humus is not a difficult one. The stubble can 
be ploughed and worked down, and a crop sown for feed. It may be 
barley, oats, rape and mustard, peas, and in some districts Italian 
rye grass. If the tractors which are being introduced will enable 
the farmer to plough, work up, and prepare for sowing about 15 or 
20 acres a day, they are the implements which South Australian con¬ 
ditions require. These would enable the farmers to go over the 
stubbles at the same time that the teams are sowing the fallows. If 
the fallowing is done too late there is not the addition of organic 
matter to the soil. Rape can be sown at the rate of 3 to 5 lbs. per 
acre, with 2 or 3 lbs. of mustard. If they are sown on stubble the 
land should be worked and manured well. For fattening lambs I find 
mustard with rape will avoid risk of deaths. In districts with a good 
rainfall Italian rye grass and peas should certainly be tried .’ 1 Where 
the crop is stripped instead of cut for hay, the problem of growing 
sheep feed is admittedly difficult unless the stubble is first burnt off. 
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WHEAT GORGE IN HORSES. 

By li. A. Johnstone, B. V.Se. (Veterinary Staff). 

In those parts of the State where wheat is grown farmers fre¬ 
quently experience at harvest time a considerable amount of trouble 
and loss due to horses gaining access to wheat and gorging them¬ 
selves. The result is usually an attack of wheat colic or gripes 
which often ends fatally, or brings on an attack of laminitis or 
founder, which, so far as the farmer is concerned, is frequently us 
bad as, if not worse, than the death of the animal. The horses 
affected are generally valuable working draughts, and the trouble 
occurs when they can least be spared from work on the farm. Ac¬ 
cess to wheat is, as a rule, accidental, a gate is inadvertently left open, 
() i* a fence is broken down, and usually more than one horse is 
affected. The symptoms vary according to (1) the amount of wheat 
eaten, ( 2 ) the presence or absence of other food in the stomach, ( 3 ) 
the breed and temperament of the animal affected. Sometimes symp¬ 
toms are very slight, the horse looks dull and uneasy, is “off his 
feed,’' and has occasional slight attacks of pain, causing him to 
stam]) his feet, or kick at his abdomen. In other cases, the colicky 
symptoms are much more pronounced, the horse is extremely rest¬ 
less. lies down, rolls, gets up again, and walks around as if in in¬ 
tense pain. This may go from had to worse, the animal may throw 
itself down violently, roll over and over, jump up, whirl about, drop 
down again, paw, or strike with the front feet, steam and sweat, and 
be so violent that it is dangerous to approach close enough to render 
aid, the breathing is laboured, the membrane of the eyes, nostrils, and 
mouth assume a yellow colour, and frequently the animal sits up on his 
haunches like a dog. In some cases the animal attempts to vomit 
as shown when the upper lip is turned up, and the head is drawn in to 
the chest arching the neck, or is hold outwards and downwards, stretch¬ 
ing the neck to its full extent, the throat moves, and the Hank heaves 
violently, (las may then escape from the nostrils, followed sometimes 
by a sour smelling froth, and occasionally by stomach contents. 
Owing to the position and construction of the stomach the horse can¬ 
not vomit except when the stomach is so full that its walls become 
violently stretched, and if the accumulation of food or gas is sufficient 
to stretch the stomach so that vomiting is possible it may be great 
enough to rupture that organ. When this occurs colicky pains 
as a rule cease suddenly, the animal remains quiet, trembles all over, 
the face has a haggard expression, and death soon ends the scene. 
.For some time, practising veterinary surgeons and others hold vary¬ 
ing ideas about the treatment of these cases, some declaring that if 
the animal got a drink of water after overfeeding on wheat, the re¬ 
sult was invariably fatal, the reason given being that water swelled 
the wheat in the stomach, and caused rupture of that organ, while 
others declared that water was beneficial in these cases, that if the 
animal would not drink water it should be forcibly administered in 
large quantities. A horse secretes and swallows about six gallons of 
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saliva daily, and this, together with the digestive juices met with in 
the stomach, will swell the grain to its utmost extent. Water when 
swallowed by a horse does not all remain in the stomach, the greater 
quantity of it passes directly on to the ccecum or water gut. If 
taken immediately after the grain has been eaten water will prac¬ 
tically wash some of the undigested grain out of the stomach, and 
so relieve the pressure in that organ. Experiments carried out by 
Dr. W. T. Kendall at the Veterinary Research Institute have proved 
that in the majority of cases death is due to a poison which is formed 
by the wheat while in the stomach of the horse. It has been found 
that this poison is formed only in the presence of the acid digestive 
juices of the stomach, and that if some alkaline substance—such as 
bicarbonate of soda (baking soda)—is administered, thus rendering 
the stomach contents alkaline, formation of the poison ceases. There¬ 
fore, the most advisable treatment is to administer bicarbonate of 
soda in large doses, about 4 ounces in a quart of water as a drench, 
or if the animal is thirsty and will drink from a stable bucket, add 
the soda to a gallon of water. This prevents the formation of 
poison for a time, but it also stimulates the secretion of the acid diges¬ 
tive juices so that in time the contents of the stomach will again 
become acid, and the formation of poison will proceed as before. 
Therefore it is necessary that the wheat should be removed from the 
stomach as soon as possible. That can be encouraged by a liberal sup¬ 
ply of water. Purgatives, such as aloes or linseed oil, take so long 
to bring about purgation in the horse that in most cases they are useless, 
and as they also nauseate the animal, and tend to bring about attempts 
at vomiting, thus increasing the danger of rupture of the stomach, they 
are to be avoided. The man who is not within reach of a veterinarian 
must administer another dose of bicarbonate of soda if the colicky 
symptoms return. Water is beneficial in all cases, as it dilutes the 
poison and washes it out of the stomach, so the animal should be 
allowed as much water as it will drink with bicarbonate of soda added. 
While many animals will recover without treatment of any kind, 
it is not advisable to postpone treatment until dangerous symptoms 
set in. On the other hand, excessive administration of drugs should 
be avoided. Many owners are too ready to pour all sorts of drugs 
down a horse’s throat, and frequently do more harm than good. All 
food should be withheld until colicky symptoms cease, and for the 
next few days light, easily digested food such as bran inashes and 
green fodder, if obtainable, should be given. The horse should not 
be returned to work too early. An overfeed of wheat frequently gives 
rise to an attack of laminitis (founder) the nature and treatment of 
which affection will be dealt with in a subsequent article. 
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MANURES AND MANURES ACTS. 

By Will. (!. ltobvrison , Agricultural Chemist's Staff. 

During the years 11)04-31 the number of farmers using artificial 
fertilizers in Victoria increased from 20,167 in 11)04 to 27,845 in 1913 
—an increase of 33.1 per cent. 

Forty-live thousand nine hundred and forty tons of artificial 
manures were sown on 3,521,1)40 acres in 1904, whilst 86,316 tons were 
placed on 2,714,854 acres in 1930-31.* 

These figures give an increase of 87.9 per cent, in manures con¬ 
sumed over a period of six years. 

An approximate valuation of the artificial fertilizers purchased by 
the farmer in 1911 amounts to £350,000—this fact in itself is sufficient 
to justify the small outlay involved in the system of inspection 
adopted by the Chemist for Agriculture in Victoria. 

Incidentally it might be remarked that this expenditure does not 
amount to Id. per ton of artificial manure consumed* 

In certain countries the manufacturers of artificial fertilizers are 
taxed, to the extent of one or two pence per ton of manure produced, 
to defray the cost of inspection and analyses, but in Victoria no such 
tax exists. 

Artificial manures, (‘specially of late years, have played an im¬ 
portant part in Victoria’s annual production, and are destined to 
become still more prominent in the future. 

This paper deals mainly with the inspection of artificial manures 
in the State of Victoria during the past twelve months, together with 
a general review of the past eight years’ work. 

Although the great importance of artificial manures is readily 
admitted by the farming community, the surprising fact remains that 
a large percentage of Victorian farmers are very hazy in their know¬ 
ledge of the composition and functions of the various manures on the 
market. 

The Victorian farmer labours under sufficient disadvantages with¬ 
out adding another to the list. The price of land is on the up¬ 
grade, wages on the increase, machinery dearer, and, last but not 
least, the price of artificial fertilizers has an upward tendency. 

In the latter respect the following “ Graphs ” will be of in¬ 
terest :— 

No. 3 depicts the rise in the price of the nitrogen unit (i.e. f 1 per 
cent, of nitrogen) during the years 3905-1913 inclusive. 

The figures on the sides of the diagram denote pence. It will be 
noted that the potash unit has remained fairly constant, but a unit 
value has been plotted this year for the potash in potassium nitrate, 
and this figure shows a remarkable increase, t 

The nitrogen figures are particularly interesting—the units of 
all forms are considerably higher, and that for dried blood shows an 
increase from 33 s. in 1905 to 15s. 9d. in 1913. 

A rise in nitrogen values has been prophesied for many years past, 
but when the theory of “ fixing ” the nitrogen of the atmosphere 

* Statistic u Register nr State of Victoria 1ft 10. 
t See Jonnvtf of Agnature. Victoiia. 1011. i>. 18 
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terminated in fact, and calcium cyanamide and nitrate made their 
advent, the fear was to an extent dispelled. 

However, as the values for nitrogen show a marked increase in the 
face of the artificial fixation of the nitrogen in the atmosphere, and 
the utilization of the compounds so produced, the policy of nitrogen 
conservation on the farm requires more than passing attention. 

Graph No. 2 sets out, firstly, the number of pounds of phosphoric 
acid and nitt'ogen received by the farmer for every twenty shillings 
spent in the purchase of bonedust during the years 1906-13, and. 



Graph 1. 


Showing tho rihp in the price of the nitrogen unit (i.c., ] per cent, of nitrogen) during 

years 1905-13 inclusive. 

secondly, the number of pounds of water soluble phosphoric acid, and 
other forms obtained for twenty shillings when purchasing super¬ 
phosphate in the years 1905-06-07-12-13. 

As explained by the key at the foot of the graph, the “ one-way 
shading in the case of bonedusts denotes pounds of phosphoric acid— 
the figure being given at the top of each column. The cross shad¬ 
ing denotes pounds of nitrogen, the correct figure for which is placed 
in the shading. 

The figures on the side are the scale of pounds, whilst the figures 
at the foot show the year. 
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Graph 2. 


(1) Shewing the number of pounds of phosphoric acid and nitrogen received by 
the farmer for every 20/. spent in tho purchase of bone dust during years 1906/13. 

(2) Number of pounds of water soluble phosphoric acid, and other forms obtained 
for 20 /- w hen purchasing super-phosphate in the years 1905,1906, 1907,1912, 1913, 


I7n 
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In the 1 ease of ordinary supers, (right-handed diagram), the 
“ one-way ” shading stands for pounds of water soluble phosphoric, 
acid—the other forms being denoted by the cross shading on Ihe top 
of the column. 

Since the year 1907 there has been a gradual decline in the 
average composition of lamed lists, together with an increase in the 
price per ton. 

To put this in a nutshell, a ton of bonedust which cost the* farmer 
£5 8s. 3d. in 1906 is costing him £6 3s. in 1913—an increase in price 
of 13.60 per cent. 

Referring to the other side of the (Irapli.” it will be noted that 
“ other forms ” of phosphoric acid show a marked increase in the* 
composition of ordinary 44 supers,” and this at the expense of the more 
valuable water soluble material. This is solely due to the admixture of 
insoluble rock phosphate, which serves the double purpose of acting 
as a “ drier,” and building up the content of total phosphoric acid, 
so as to minimize the decrease in the water soluble content. 

During the years 1906-07, tin* appearance of a new firm on the 
scene of operations, and the resulting competition, sent up the quality 
of 44 supers,” and caused a fall in price. Unfortunately for the 
farmer, this state of affairs soon balanced, and to-day he pays approxi¬ 
mately the same price for his superphosphate as In* did in 1905. 

The following table sets out the prices of the various artificial! 
manures at Home and abroad. 

The prices marked with an asterisk are taken from Fvriilizrrs , 
August, September, October, 1912, and although they may be whole¬ 
sale prices, the fact cannot be disguised that the local farmer pays a 
much higher rate for his fertilizers than does his friend across the 
sea. 

Pricks at Home and Abroad. 


Manure 

I*rioe per ton abroad 

Pnoe per ton in Victoria 

Superphosphate 

£3* per ton on rail 

£4 7s. Od. per ton on rail 


(10 V<> water sol. phos. acid) 

(17 °o "ater sol. phos. acid) 

Thomas’ Phosphate .. 

£2 12 <i* 

£4 4 0 

Kook Phosphate 

£2 10 0* 

£5 0 0 

(8» %) 

Sodium Nitrate 

£12 0 0* 

£13 10 0 

Ammonium Sulphate 

£14 15 (•* 

£15 0 0 

Bonedust .. 

£0 0 0* 

£5 10 7 

Kainit 

£2 10 0* 

£5 O O 

Potash Sulphate 

£10 11 0* 

£14 7 « 

Potash Ohlori le 

£9 10 0* 

£14 5 0 


It should be noted that the superphosphate quote is for a 16 per 
cent, article, whereas the standard sold in Vietoria is 17 per cent. 
This, however, is only a matter of a few shillings per ton. 

The producer has to sell his wheat, etc., in the world’s markets, 
and therefore is not empowered to increase his prices—the average 
price in Victoria for wool, wheat, oats, and live stock (excepting 
horses) for the last five years shows no appreciable difference. It, 
therefore, behoves the farmer to learn as much as possible of the high- 
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priced aids he* is dependent, upon, so that he may carefully peruse 
the registered list of the various brands of manure* and intelligently 
select the brand of the one required, giving him the best and most for 
Ins money. 

The unit values for the various forms of nitrogen, phosphoric acid, 
and potash are published annually in the Agricultural Journal by 
the Chemist for Agriculture, together with the'method of valuing any 
manure on its guaranteed analysis. 

Manures Acts Inspection. 

Cnder the heading of “ A few Disgraceful Cases of Fraud,” Dr. 
V. J. Jlouell writes, in the Agricultural Journal, page 376, 1903-4— 
“ Although, generally speaking, the samples sent in through the 
Agricultural Societies wen* of a high standard, there were 
a few samples received direct from the farmers which .were 
practically worthless for manorial purposes, and the con¬ 
clusion must be drawn that, in a certain number of cases 
at any rate, the farmer in Victoria is being defrauded by un- 
serupulous vendors. The most flagrant eases of fraud occurred at 
Tarrawingee, where an article* sold as a high grade superphosphate 
was found to eontain onlv 2.60 per cent. eit. sol. and 3.91 insol. phoa. 
aeid.” 

The value of a manure of this description would he something 
under til per ton. 

In 1904, the year following this report. Act No. 1930 was placed on 
the statute-book, and inspection took place under this Art from 
1904-10. 

After careful study, the administration of this Act was found to 
be cumbersome and to have many disadvantages. In 1910, certain 
seetions were repealed, and an amending Art drafted (Act No 2274), 
and passed by Parliament. At the present time the work of inspec¬ 
tion and prosecuting, together with the analyses attached thereto, is 
eonducted under the two Manures Arts, viz.. Nos. 1930 and 2274. 

One important effect of the amended Act is a decrease in the 
number of samples collected during the year. This is brought about 
by a compulsory clause, rendering it imperative for the Chemist for 
Agriculture to forward the result of the analysis of any given sample 
to the manufacturer within thirty days. With a limited staff doing 
a variety of work only a small uumber of samples cart be analyzed 
monthly. 

The prosecutions have been many and varied. 

The policy of the Department in the early stages of the administra¬ 
tion of the Act was to tender advice and give warnings in all cases of 
non-compliance detected, thereby enabling the manufacturers and 
dealers to make themselves acquainted with the new conditions. 

In 1907, two firms, who had previously received warning, were 
prosecuted fur not labelling parcels of manure, and in two eases, where 
manufacturers would persist in selling manure without submitting a 
true sample to the Chemist for Agriculture, as required by the Act, 
proceedings wore successfully instituted. 

* Journal of Agriculture, Victoria, Jamiarj, 1013, p. 18. 

I>2 
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From the passing phases, these rases would he termed technical 
oreaehes, but in one ease, at least, aetual fraud was cleverly covered. 

In 1908, one or two eases of adulteration made their appearance. 

During the year 1909. owing to adulteration becoming prevalent, 
all violations, where manufacturers or dealers had received previous 
warning, were proceeded against. 

The following table sets out the number of samples collected during 
the years 1906-12, together with the number of prosecutions and the 
amount of fines:— 


Year 

Number ot Samples 
Collected 

Number ot 

1*1 OBH'UtlOIiB. 

Fines 







d. 

1900 

147 

Nil 


Nil 


1907 

129 

4 

8 

0 

0 

19i)8 

1 7.7 

o 

4 

2 

0 

1909 

isa 

10 

39 

10 

0 

1910 

i:n 

7 

7 

10 

0 

1911 

70 

4 

31 

0 

0 

1912 

08 

13 

28 

0 

0 


During the years 1910-11, prosecutions took place against manufac¬ 
turers and dealers, mostly under section 5, for not submitting invoice 
certificates with manure sold, or under section 7 for incorrect labelling. 

In each year, however, there was at least one very bad case of 
adulteration. 

During 1912, the season just finished, it is most unsatisfactory to 
have to report adulteration to be still more prevalent. 

A glance at the following table, setting out the percentage of the 
samples collected during the years under review, which wore found 
to be under guarantee and under the limit allowed by the Act, serve 
to illustrate:— 


Per cent or collected samples 
found to be adulterated 


1900-7 

Nil. 

1908 

•57 per cent. 

1909 

1 *09 

1910 

2-30 

1911 

5-70 

1912 

10*30 


In the worst case last year the difference in value between the 
guaranteed manure purchased and the adulterated article supplied 
amounted to 19s. 8d. per ton, and the marked increase of adulteration 
shown to exist probably owes its origin to the low penalties provided 
under the Act. 

In the case cited above, the manufacturer lias an annual output of 
approximately 3,000 tons, and it was only a matter of supplying 30 





JO Feu., 1013.1 


ManurtR and Manures Ads. 


101 


Ions of the adulterated manure to cover all expenses, including tine 
and costs. 

One manufacturer who was successfuliy proceeded against for sell¬ 
ing manure under guarantee frankly admitted to the inspecting 
officer at the lime of taking the sample that he had run short of 
manure, and, rather than disappoint a good customer, lie made up the 
order by mixing with marl. Presumably he considered disappointing 
his customer a more heinous crime than selling him manure known to 
he inferior. 

in another ease, a farmer sent an order to an agent for “ bone 
and super. The agent had none in stock, bill, rather than refuse an 
order, and incidentally to “ dean up,” he mixed several “ butts ” 

(i.c., I lags of manure that had been opened) together and sent it off, 
happy and content, without a guarantee. 

Tn the latter case the farmer may have received the best of the 
bargain, and yet he may not. A t any rate, he bought “ a pig in a 
poke.” 

All cases of adulteration during season 1912 were in the bonedust, 
or hone fertilizer section, and it may be reasonable to suppose that this 
is due to the seareitv of the genuine article—at the same time it must 


R.BROWN 

BONE DUST MANUFA C' 


NITROGEN *» bo*« 3 50, 

PHOSPHORIC ACID 18-25 

MECHANICAL CONDITION 

A.*** Fmr AO 

X M*i.*.*l OH SO 

Cw*v«.nrM4 112. Ibt nktt 

SPENCER ST. MELBOURNE 


T. JONES 

BONE FERTILISER MANUFACTURER 

conyifi of peyit dyil^ 

NITROGEN 3 00 pc. 

PHOSPHORIC ACID 

CiTAATC SOiuBLE 3 SO pc 

CiTRflt tRLOLUBLf 14- SO pc 

(V) TOTAL PHOSPHORIC AC'D 18 OOOC 


iv*.wr«c« llZ'bin*' 1 


BOURKE ST MELBOURNE 


he said that this is not a fair excuse, and the honest trader should 
refuse orders rather than run the risk of supplying a substitute. 


Bonedust is a most difficult manure to obtain at the present 
moment, and time and again, during 1912, farmers were met in pos¬ 
session of the manure termed “ bone fertilizer.” but which they had 


bought for bonedust. 

Always when instances of this nature have come under notice, the 
attention of the farmer has been drawn to the labels attached to the 
bags of manure, and the extraordinary explanation has been put for¬ 
ward that the Agricultural Department will not allow manufacturers 
to sell bonedust, they are compelled to sell “ bone fertilizer.” This 
is strictly incorrect. 

During the year 1909, research analyses were conducted in the 
Laboratory on samples of bonedust (?) collected in various parts of 
the country. The result was the disclosure of the astounding fact that 
instead of being the product obtained by grinding bones, the majority 
of the boneduNts(f) on the market were mixed manures, containing 
very little bone, being principally mixtures of “ super ” rock phos¬ 
phate, and meat refuse, or some other organic material supplying 
nitrogen. 

Manufacturers were immediately informed that this mixture could 
not be sold as bonedust, and they decided 1o sell it under the name of 
“ bone fertilizer.” 
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A “ bone fertilizer ” may be—anything; but a boncdust is defined 
under Aet No. 2274 as “ a manure consisting only of disintegrated 
bones, or recent animal matter, and containing over fifteen parts of 
phosphoric acid in each one hundred parts of the manure.” 

Bonedusts and bone fertilizers are labelled in a totally different 
manner, as a glance at the above exhibit will show:— 

After perusing the following table, which gives the average com¬ 
position of the bonedusts and bone fertilizers on the local market at 
the present moment, together with the price asked and the calculated 
value of the two articles, the farmer may draw his own conclusions,. 


Comparison between Bonedusts and Bone Fertilizers. 


Manure. 

Km son 

Nitrogen. 

('hot*. And 

I*i ice m>ked 

Col 

value. 





i s 

. a. 

i 

s. 

cl. 

Honed ust 

1012-13 

3*:u 

10<»3 

a ; 

3 O 

a 

3 

n 

Hone Fertilizer .. 

1012-13 

3-«r> 

1(1-51 

a 

1 o 

i) 

2 

0 


Pure boncdust is becoming scarcer every year, vet there is not the 
slightest doubt but that a vast tonnage of bones is annually wasted in 
Victoria. 

This will undoubtedly be the case until some system of co-operation 
on the part of farmers takes place, whereby bone mills are installed 
in country centres, the raw material being systematically collected 
around the countryside, and the finished product being sold to the 
shareholders in each manuring centre at cost price. 

Such a scheme would serve the twofold purpose of saving and 
utilizing most valuable fertilizing material, and at the same time 
provide farmers with the genuine article. 

Bones. 

During the year 1910, there were slaughtered in Victoria 249,229 
head of bullocks and cows, 70,4116 head of calves, 4,24.1,881 head of 
sheep and lambs, and 257,287 head of pigs. # 

The carcass of a bullock or cow will average approximately 90 lbs. 
of bones, that of a calf or sheep 10 lbs., whilst that of a pig gives 20 
lbs. 

Taking these averages, cattle slaughtered in Victoria during 1910 
produced 10,328 tons of bones, the sheep and lambs give 18,955 tons, 
whilst pigs further augment the total by 229.7 tons—not taking into 
account the bones obtained from the carcasses of dead horses, we 
obtain a grand total of 29,512 tons of bones. 

This tonnage is a fairly accurate estimation of the amount of bones 
produced during the year under review, and may be taken as a fairly 
exact estimate of the amount of bones that could be made available for 
the production of bonedust, and yet the thirty-odd hone mills working 
in the State placed approximately 7,000 tons at the disposal of the 
farmer. 


Statistical Register of State of Victoria, 1910. 
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This works out at 23 72 per rent., and the value of the hones 
wasted amounts to €135,000 

It may he said that these figures are wrong, in that bones are 
utilized for other purposes, and, again, the householder does not waste 
the kitelien bones, but puts them on his vegetable garden. 

The reply to the first argument is that the estimate of bones pro- 
dueed allows for the bones used for industrial purposes, whilst, in the 
second ease, bones are wasted when thrown promiscuously on the soil, 
for they should be sown in the finely-divided condition-/furthermore, 
the majority of kitchen bones are utilized under the copper on washing 
day, and the ash thrown in the poultry yard. 

Review of Samples Collected , 1912. 

Of the sixty-eight samples of artificial manure* collected in various 
parts of Victoria during the past year, there were fifteen samples of bone 
fertilizers, fourteen samples of “ bone and super,” nine superphos¬ 
phates, nine boned lists, whilst the remaining twenty-one consisted of 
dissolved bones and super, dried blood, Thomas’ phosphate, animal fer¬ 
tilizers, nitro-supers, guano, sodium nitrate, blood, bone and super, and 
mixed manures, such as potato, maize, rape, fodder, grass, and special 
grain. 

The unsatisfactory condition of the bonedusts and bone fertilizers 
has already been discussed. The “ bone and supers,” whilst comply¬ 
ing with the guarantee, contained samples which wore not at all true 
to name, and in one instance it was very evident, from the casual 
glance, that the manure contained little or no bonedust, but consisted 
of rock phosphate and ” super.” 

Farmers would do well to buy bonedust and super separately, and 
mix the two themselves. 

The analyses of the superphosphates collected proved them to be of 
very high standard, and viewing the manure trade from the super¬ 
phosphate stand-point there is left little to be desired. 

All the samples of the mixed manures, nitro-supers, dried blood, 
etc., analyzed well up to the guarantee, but the increase in the sale 
of mixed manures is rather hard to understand, for bold indeed is the 
scientist who will prescribe, say, a potato manure to exactly suit all 
soils in Victoria. If the farmer is to obtain any benefit from the 
small amount of potash or nitrogen, or both, as the case may be, that 
is contained in any given mixed manure, then it must of necessity be 
at the expense of a dressing of at least one ton per acre. 

Consignments of “ Star and super ” are met with here and there, 
and inquiries elicits the information that this “ basic ” manure is 
giving good returns on some of the heavier soils. 

The samples of “ Star and super ” collected analyzed well up to 
the guarantee, but as there is certain to be reversion in mixing star 
phosphate with superphosphate to produce the manure under discus¬ 
sion, a freshly mixed “ star and super ” will indubitably be of more 
value than one that has been mixed some months, or, may be, years. 

Under the circumstances, where a farmer is tilling a soil of the 
type that responds to a dressing of this manure, it would be advisable 
to buy the two manures separately and mix them on the floor of the 
barn at the farm. 
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It is asserted that in no other part of the world is the inspection 
of artificial manures so stringent as in Victoria! Tf this he true, then 
one must look for a reason for the increase in adulteration. 

As hereinbefore stated, this adulteration takes place in the bone- 
dust and “ bone fertilizer ” section, but the driver of the ’bus sees 
more than the passenger inside, and there is not the slightest doubt 
but that the inspection of the artificial manures sold in Victoria will 
be just as vigorously carried out in the future as it, has been in the 
past. 

Providing the elements be kind to the Victorian farmer, and the 
manure he purchases is the genuine article, life is made easy —at least, 
his work is lucrative; but no matter how kind the elements are, if the 
manure he buys be rubbish, a good crop is by no means assured. 

Under the circumstances one would think that the farmer would 
lend all the assistance in his power to help the Department, which has 
for one of its aims the supervision of the manure traffic, thereby ren¬ 
dering him safe, as far as the quality of the article he purchases and 
relies upon is concerned, and yet instances an* common where tin* 
farmer actually stands in the way of tin* inspecting officer and his 
duties. 

It would lx* a drastic action indeed if the farmer who had purchased 
manure was summoned for obstruction, and yet such a course could 
be, and may be, pursued in future. 

To cite one instance of obstruction at the hands of the farmer. 
This took plaee last year, and happened over a bonedust transaction. 
The manufacturer was being proceeded against, and on a sale being 
traced, the purchaser (a farmer) was written to by the Department 
and asked for the invoice certificate or warranty obtained with the 
consignment of manure. The document was required by return post, 
and fully a month had elapsed from the date of delivery. 

No reply w T as received until after a second letter had been written, 
and then an informal document was sent along. It subsequently tran¬ 
spired at Court that originally no warranty was received with the 
manure, but instead of the Department being made a wart* of the fact, 
the farmer obtained a guarantee from the manufacturer some time 
after he had used the manure, and forwarded this document to the 
Department. This farmer could have been prosecuted. 

Farmers are requested to see for themselves that an invoice certifi¬ 
cate is submitted at the time of sale, and in all eases to file these 
documents, in case they be required subsequently as evidence. By so 
doing they will greatly assist in the administration of the Artificial 
Manures Acts. 


Potatoes are surface featers, and to ensure an abundant crop liberal 
manuring is required. A general manure supplying nitrogen, phosphoric 
acid, and potash will often pay best. 


The roots and stubble left by a cereal crop are considerable in amount 
but poor in nitrogen. The root residues from leguminous crops, clover, 
vetches, and lucerne are very rich in nitrogen, and form an excellent prepara¬ 
tion for a cereal crop* 
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FARM COMPETITIONS ~NHILL, MIL 

By Temple A. J. Smith. 

The results of the Nhill Farm Competitions herewith, and oppor¬ 
tunity is taken of congratulating the Nhill Agricultural and Pastoral 
Society on the fact that in this, the twelfth year since the inauguration 
of the system, the entries total thirty-four, which is, I believe, a record 
for the whole period, proving that the interest is well sustained, and 
the system a useful one for various reasons. It is also a high tribute 
1 o the energy of the Secretary, who has evidently been unsparing in 
his efforts to make a success of the undertaking. 

The old saying “ that competition is the soul of business ” evi¬ 
dently applies to farming in this case, and the spirit of emulation 
induced has in the past, as it must in the future, lead to progressive 
methods in all branches of the industry. The object lesson set by 
some of the leading farmers of the district is a valuable one to others, 
and the opportunity offered so open-heartedly of inspection and dis¬ 
cussion on the actual farms themselves must load to better practices, 
and, incidentally, better monetary returns, in a district so full of great 
resources and possibilities. 

It is gratifying to find that there are men like Messrs. Dahlenburg, 
(t. and W. Batson, (J. Crouch, and others, experimenting in wheats and 
grasses with a view to the improvement of yields and quality, and, 
though much of this work is discouraging, some good results have 
already been achieved, as, for instance, Mr. F. Schultz, who has a fine 
crop of Viking wheat, asserts that he prefers this variety to Federa¬ 
tion, as it gives him better yields and comes away faster, beating the 
wild oats better; it is early maturing, with a longer straw, but it is 
liable to shake. Mr. W. Batson grows a wheat known as Defiance, which 
he claims yields well, does not shake, with a strong, good standing 
straw. Messrs. Dahlenburg and (1. Batson have introduced Melilotus 
for fodder, and on tin 1 latter farm nice little patches of lucerne testify 
to the possibilities in the future for this crop. Water is, of course, the 
secret of success for lucerne, but I believe there are great possibilities 
in the future for irrigation in regard to plots of lucerne, citrus fruits, 
and other forms of intense culture. Any visitor knowing what is done 
in other parts of the world is at once impressed with the large sheets 
of water in the swamps around Nhill. Swamp waters are quickly 
evaporated owing to their shallow nature, but why should this water 
not be caught and conserved in dams before reaching the swamp. A 
series of deep dams, one above the other, would not only catch more 
water, but w ould hold it longer, as deep w r ater is not evaporated as fast 
as shallow, and from the dams it could be brought to the crop by 
gavitation. Thirty to forty acres of lucerne irrigated wnuld supply 
an immense amount of fodder in dry times, and lie the most practical 
insurance against drought. The establishment of citrus fruit growing 
would immediately enhance land values, as w r ould vines for wine and 
raisin production, and this w'ould apply to some of the now so-called 
poorer land for wheat growing. 
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The rotation systems followed were in most eases the same, and I 
am of opinion that in this respect an improvement can be effected, and 
I would strongly advise a trial of the following course:— 

First year, fallow; second year, oats; third year, fallow; fourth year, wheat, 
and, as soon as possible, sow rape, rye, and peas. 

The reasons for this course are:— 

ist That oats always >ield better after fallow. 

and. That oats and inflow nd the land from “take all.” 

3 rd. That wheat follows oats better than oats follow wheat, because oats, being 
larger root makers, lea\e a better supply of organic matter decomposing in the 
soil This means more nitrogen, and more phosphoric acid is released from the 
soil supply by outs than wheat, consequently bigger wheat )ields can be expected. 

If I'tipc, rye, and peas were sown in the Autumn, a valuable rotation 
crop for restoring the soil, and releasing plant foods would be used, 
and a tine amount of feed for stock be supplied. The mixture gives 
bigger yields of fodder and a better balance ration than any of these 
crops sown separately, and as all three of the varieties are recognised 
useful rotation crops, good resultant effects must ensue. Very few 
attempts are made to keep up the supply of humus in the soil, and it 
lias been found that land, especially that containing large propor¬ 
tionate quantities of sand, becomes liable to set hard, and loses its 
capacity for holding moisture, as the percentage of humus decreases, 
an important feature when dry seasons are experienced. 

Seeing that these crops supply more hurnus through their larger 
root system as it decays, the effect must be good, and if, after feeding, 
they were allowed, in the Spring, to grow up to fi or 7 inches and 
were then ploughed in, a supply of something like 4 tons of organic 
matter per acre would be gained. The soil would be more easily 
worked, and better supplies of nitrogen would result. It is a well 
known fact that wheat follows peas and vetches well, and bigger yields 
are reaped. There is also less danger of the land becoming sick, the 
change of crop being good for the land in this respect. 

Crops and General Conditions. 

The wheat crops, on the whole, were very much better than ex¬ 
pected, and though most of them contained very large quantities of 
wild oats, they were almost free from disease altogether. Smut was 
almost an unknown quantity. There was no rust, and only a suspicion 
of “ take all,” in the crops inspected. White heads were fairly pre¬ 
valent, and in patches some were tipped, but these conditions wore not 
general. In the great majority of cases the heads were long, well 
filled from top to bottom, and it should not be at all surprising if 
the yield is better than anticipated, the sample of grain should be 
really good. The favorite variety is “ Federation/’ next to which is 
Bluoy—“ Dart’s Imperial,” other varieties which showed up well 
being College Purple Straw, Viking, Yandilla King, and Defiance. It 
is a mistake, in the interests of the district, to confine the growers’ 
attention too much to one variety, especially where there are local 
Hour mills, and I would suggest that the introduction of further 
varieties, such as Bunyip and Marshall’s No. 3, which should do well 
round Nhill, might be advantageous. 
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A judicious system of seed selection would probably improve the 
yield generally, and it is somewhat surprising that more is uot done 
in this direction. The principle is applied as a matter of course in 
breeding live stock, and there can be no doubt that much can yet be 
done in regard to grain in the same way. The opinions of the leading 
men were, as a rule, against dry sowing, and no doubt they are right, 
as there is a better chance of a crop receiving no check if seeded when 
the land is in just the right condition; at the same time, if land has 
been well fallowed and worked to make the right seed bed and con¬ 
serve moisture, the risk from dry sowing is not so great as is 
imagined, the worst feature being the possibility of weeds getting too 
much start, and this can be obviated to a large extent by barrowing 
after the crops are up—a practice that 
might be followed to a greater extent 
by many, the few that have followed 
this practice being fully satisfied with 
the results. Though some of the 
finest crops seen were very late sown, 
one of them in August, lmd the season 
been an early one instead of abnorm¬ 
ally late, these crops would have been 
most unsatisfactory, and a big risk j 
was taken in such late sowing. The 
amount of seed used, which appeared 
to give best results, was a bushel, and 
seeing tlmt the late crops were best, 
this is explainable, as a man must 
seed heavily if sowing late. Seeding 
experiments in the past made by the 
Department of Agriculture go to show 
that, on the whole, a bushel gives best 
results at any time. 

Pickling appears to be done haj>- 
liazard, and, although no smut worth 
talking about was seen, more careful 
lncttimls mi K !,. 1 *n.,,1.2 ,«r 

cent, milestone solution used (2 lbs. to the success of the CO v petition is due. 

10 gallons) being <|uite strong enough 

to kill the spores without the risk of injury to the grain. 

Drake was fairly plentiful in some of the crops, and in others there 
was a considerable amount of rubbish in the shape of weeds, these all 
draw upon the supply of food and moisture that should go to the 
crops, and are evidence of bad management in the fallow and rotation 
systems. 

Oats. 



Mr. C. H. Towns. 


The oat crops were, with few exceptions, bad, being very dirty, 
and short, and many crops that would have been better cut for hay 
were left for stripping. I am firmly of opinion that generally better 
(*rops of both oats and wheat would result from the system of fallow 
oats, fallow wheat, for reasons already given. 
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A small paddock of Cape barley seen at Kaniva was sufficient proof 
that this crop can be grown successfully—the yield being about 9 bags 
per acre, and the sample fine, clean, and plump. Barley is a highly 
profitable crop, and might be worth more attention, and, though an 
exhaustive one as compared with other cereals, might come in with a 
rotation course. 

Manorial Notes. 

The system of manuring was the same in each place visited on all 
kinds of soils, and for all purposes. A trial of bonedusl on some of the- 
sandy malice soils might lead to good results, or a mixture of half boms 
half super, also, on some of the heavy low land, a trial of Thomas 
phosphate would he advisable; both of these manures would need to 
be fairly heavy, the first year, say at the rate of 75 lbs. per acre, after 
which 50 lbs. per acre should be sufficient; this is due to their slower 
action in the soil. In both eases the after-effect, on native oats and 
grasses would be of value. A change of manure has a good effect on 
the soil, too, in a general way. The present growth of natural feed 
is simply splendid, and this would be cut for grass hay in many dis- 



MR. F. C. DAHLENBURG ; S HOMESTEAD, 1ST PRIZE BIG FARM. 


tricts as a provision against a bad time in the future. At present a 
large proportion of it is wasted, and is at the same time assisting to* 
dirty the ground for the next crop. 

Large Farms. 

Mr. F. C. Dahlenburg, for his fine farm “ Roseneath,” Kiata, takes, 
pride of place in this competition, practically every detail in his farm 
management being highly praiseworthy. His farm of 2,800 acres 
would be hard to beat anywhere. The system employed is good in 
regard to rotation and cultivation. lie has also some fine wheat crops, 
and he does not confine himself to one variety only—liis Purple Straw 
and Darts being very fine. Mr. Dahlenburg pickles with bluestone, 
and this year also, in one instance, used salt in addition with good 
results, the crop so pickled being certainly better in appearance than 
that pickled in the ordinary way. The oat crops, however, were poor. 
All seed is carefully graded and sown for wheat at the rate of (>G lbs. 
per acre. Nine hundred acres were under wheat and oats in all. 
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The fallow was generally good, but rather erusted in some paddocks. 

The horses on this farm were particularly good, a fine even lot of 
good quality, and highly useful. Some of the mares showed excep¬ 
tionally good quality. The stallion—a two-year-old—was a well fur¬ 
nished horse, showing good promise. Twenty-nine draughts, all in good 
order, all bay, make a beautiful picture, and are a very fine asset on 
the farm. Some good foals and two-year-olds coining on were seen 
to keep up the general status of this class of stock. The buggy horses 
and ponies wore also in good order, and well suited to their work on 
the farm. 

The slice]) were also a nice lot, consisting of 800 merino and come¬ 
backs, even in quality, tine framed, and in good condition. A nice 
line of lambs was seen also. Mr. Dalilenburg is contemplating the use 
of comeback rams, followed by merinos, with a view to preserving size 
and heavy fleeces. This course* is, 1 think, open to criticism, in that 
the use of crossbred rams will lead to a want of evenness in both frame 
and wool. 



MR. F. C. DAIIIJ2NBHRCi *S FARM HORSES, 1ST PRIZE BJO FARM. 

(/attic are a secondary consideration, but the nine cows seen were a 
useful mixed lot for dairy purposes. 

The pigs wore good farm sorts, and were well provided with styes 
and paddocks. 

The fowls, White Leghorns, were good, and also were well boused 
in buildings which were kept whitewashed and clean. 

A few turkeys, Rronzewing, were strutting round, evidently in 
blissful ignorance of the near approach to Christmas. 

The farm equipment was very fine, comprising all that was neces¬ 
sary on a well-conducted holding. The machinery was well kept on 
the whole, and a credit to the general management. 

Fences and gates, also drafting yards, were all in fair to good con¬ 
dition—the place being subdivided into no less than twenty-one pad- 
docks—the water supply being provided with twenty dams, varying in 
size from 600 to 5,000 yards. Water is laid on to the house, garden, 
stable, and horse troughs, there being a fine watering trough in the 
large horse yard a convenient distance from the stable. 
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The homestead is beautifully situated and designed, being of brick, 
and containing fourteen rooms. Wide verandahs surround the house, 
and the whole is lighted by petrol air gas, as is also the stable and 
buggy shed. The house is beautifully kept, while the garden is perfect. 
The flower beds, paths, and lawns would be a credit to any town man¬ 
sion. No less than ninety varieties of roses were seen, while dowers 
of all kinds were blooming in profusion. The orchard was in splendid 
order, the trees being good shapes, and the land well cultivated. 

The vegetable garden was well stocked and nicely kept. 

The outbuildings on this farm are numerous and good. A stable 
measuring 90 x 40 ft., roomy and high, with a convenient system for 
chaffcutting and supplying feed. A crusher through which grain is 
also passed before feeding giving the maximum value for the amount 
fed. A commodious grain shed, capable of storing 11,000 bags, good 
machinery, and cowsheds, and smaller buildings—all substantial and 
well ordered—make the farm look like a small township—a large oat 
bin on the silo principle being noticeable. 

The system of fodder conservation adopted is a good one—a two 
years’ supply ahead being the rule. 

Tree planting has been done on a large scale, and natural timber 
belts reserved for shelter, lending an atmosphere of coolness and com¬ 
fort, in addition to their practical usefulness. 

Insurance is almost a dead letter with Mr. Dahlenburg, who says 
he prefers to do his own insuraneing. 

Mr. Geo. Crouch, of Kaniva, runs Mr. Dahlenburg a close second in 
this competition, and his homestead and buildings, though not on as 
extensive a scale, were comfortable and useful, and admirably kept. 
His system of cropping, rotation and cultivation, is practically the 
same as that generally practised. His farm crops, taken all round, are 
very fine, being very even so far as his wheat is concerned, and his 
oats were also better than many of those seen. Mr. Crouch is also 
experimenting with new varieties of wheat, but has not yet found any¬ 
thing to beat Federation. A small patch of Cape barley was being 
harvested, and, as previously mentioned, was particularly good. The 
fallow on this farm was undoubtedly the best seen. 

In live stock, Mr. Crouch, although possessing a highly useful lot 
of horses in good order, does not come up to Mr. Dahlenburg in this 
respect; at the same time one cannot but be impressed with the care of 
his stock generally. The horses’ feet were kept trimmed, the harness 
all in its place and in splendid condition, though some of it was twenty 
years old. The sheep were especially good sorts, very even, large 
framed, and showing quality. Ilis cattle also were useful, and the 
pigs fair. A serviceable lot of fowls were running about. 

The farm equipment was good, every implement, from the engine 
to the harrows, being kept in tip-top condition, well housed; ploughs 
twenty years old were true, and without a rock in them. Wire net 
doors were placed in front of the machinery sheds, no doubt a disap¬ 
pointment to the fowls, but a considerable advantage to the implements, 
which were all cleaned up and repaired before putting away for the 
season. 

The fences, gates, and yards are all very good, the sheep yards 
being the best seen. The stable yard has been raised 12 inches, and was 
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in beautiful order. In all there were thirty-five paddocks, comprising 
3,060 acres, making the subdivision very complete. Water storage is 
provided by seventeen dams, and water is laid on to the house and 
other important buildings, being lifted by windmills. Iron tanks are 
numerous. 

The farm buildings reflect great credit for their serviceable nature 
and condition and general plan, a nice house, built for one son, in addi¬ 
tion to the old home*, being substantial and comfortable. 

The wool shed is roomy and well fitted, stable good and lighted by 
gas, and other buildings in keeping. 

In the orchard and garden sections Mr. (Vouch loses points by 
comparison, the soil round the house being rather unsuitable for garden 
purposes, though it is the intention to establish a garden on another 
portion of the property. 

The reserve of fodder was well managed and good, but on rather a 
smaller scale than might be advisable. 

Tree planting might also be indulged in to a greater extent. Mr. 
Crouch insures more extensively than most of the farmers visited. 



mu. hopfman’s homestead, 1st prize small farm. 


1 cannot conclude the description of this farm without special refer¬ 
ence to the splendid general management shown, which is a fine ob¬ 
ject lesson to any one engaged in similar pursuits. Everything was 
well thought out and well done, and it will be noticed that in the 
more important branches of farming Mr. Crouch scores well. 

Small Farms. 

Mr. Hoffman's farm of 900 acres is well situated, and kept in very 
nice order. Management is evident throughout. The homestead is 
well built and in good order, and well laid out. The stables and sheds 
are good, and everything in them cared for. A fine shelter shed for his 
cattle, built of bush timber and thatched with straw, struck me as 
being extremely useful for his cattle in hot weather. 

The implements on this farm are well chosen and in good order. 
The system of cropping is much the same as that generally adopted, 
namely, fallow, wheat, oats, grass. Mr. Hoffman cuts a quantity of 
grass hay annually, and speaks highly of its value, the average cut 
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being half-a-ton per acre. A very niee stack was in course of erection 
at the time of inspection. The cocky chaff and straw was also not 
wasted, but carefully stored for use in bad times. 

The men’s quarters, though small, were neat and comfortable. 

Fowl houses and yards were well built, roomy, and well stocked with 
first-class Leghorns. 

The horses were better than are generally seen on small farms, in¬ 
cluding some fine mares and good foals. 

There were no pigs, but, as a rule, a few were kept. 

The fences were fair, but more gates would be an improvement. 
The wheat crops were good, and the oats were also good. The garden 
and orchard were small, but nicely kept. 

The cows were as good as any seen, and dairying on a small scale 
is indulged in. 

Taken all round, this is a nice farm, well managed, and a good 
example for others. 

Mr. W. Batson, Porndeen, was under a disadvantage in that he has 
not had time to develop his farm of 374 acres, having only been two 



mk. w. batson’s houses and homestead, 2nd prize small farm. 


years in occupation. He is, however, starting on right lines, and in the* 
near future promises to be a hard competitor to beat. A nice home¬ 
stead of Egyptian brick, of five rooms, well appointed, has been well 
built, with a garden just established surrounding; some nice young 
fruit trees are coming on. The fences and general subdivision is good, 
and a good barn and stable, well planned, has been erected. The water 
supply has been well thought out, but is capable of further improve¬ 
ment. The fallow is in good order, but on a smaller scale, naturally, 
than Mr. Hoffman’s. ITis equipment, as far as it went, is good, and 
time will no doubt add much more machinery to the place. 

There was a well stocked fowl yard, but fowl houses have not yet 
been given much attention. 

Mr. Batson’s horses were few in number, but well chosen and well 
cared for. 

A good beginning has been made on this farm, and evidently careful 
thought is being given to each operation undertaken. Buildings are 
being well planned with a view to convenience and utility in the future. 
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and Mr. Batson is full of ideas for the improvement of the farm, which, 
however, will take time to effect. 

It will he interesting to again visit this farm in the course of a few 
years to note* the development which I feel sure will take place. 

Best Crop. 

Undoubtedly the best crop seen was that of Mr. R. F. Smith, of 
Kiata, grown on a black flat, and sown in May, which, last season, meant 
sown dry. The variety was Federation, and the amount of seed used 
SO lbs. per acre, with a manurial application of 40 lbs. of superphos¬ 
phate. The seed was pickled in bluestone. 

Mr. Smith secured the seed from Dookie, and, provided no trouble 
is experienced in harvesting this crop, a splendid yield should result. 
The growth was very fine, being thick, strong, and even, the heads long 
and well filled, and the whole crop unusually clean and free from dis¬ 
ease and weeds. An odd foreign head was visible, hut these were few 



MR. PETER bone's SECOND PRIZE \VHE\T CROP. 


and far between, and the wheat was very true to type. If Mr. Smith 
grades the seed, the whole crop should command a special value as seed 
wheat, more particularly seeing that the seed from which this actual 
crop was grown has so recently been brought from another district. I 
understand that it is the intention to hand pick the few foreign heads— 
a wise proceeding in this case. I do not think an estimate of 36 
bushels excessive, and the owner is to be congratulated in having sueli 
a beautiful crop. It is shown on the cover block of this Journal. 

Mr. Peter Bone, of AVoorak, comes second with a fine crop sown in 
May, not so heavy as th$ first placed crop, but very even and clean in 
the bottom, well headed, and level as a board. This crop was sown dry 
at the rate of 60 lbs. per acre, with 50 lbs. of super. There were very 
few foreign heads, and practically free from wild oats, and, though 
not quite as heavy as some crops seen, will yield somewhere about 
eight bags. 
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Mr. Bone grows College Purple Straw and Marshall's No. 3 in 
addition to Federation, and speaks highly of both varieties. lie har¬ 
rowed his crop twice after it was up, which account# for its cleanliness 
in the bottom, and also, possibly, for its general success. He is also a 
believer in the fallow oats, fallow wheat rotation. A nice crop of peas 
was seen on this farm, which was roughed in without a fallow, and sown 
at the rate of 1 bushel per acre*, proving that peas will grow well and 
give a large body of feed for stock. 

Mr. F. C. Dahlenburg comes third in this section for a very fine 
crop, which, though it will yield probably more than the second, was 
not as clean, and contained some foreign heads and a fair quantity of 
wild oats. 

Many other good crops were seen in this section, the next best being 
those of Messrs, G. and 11. Crouch and McKenzie, and so long as the 
district produces similar crops its reputation will not suffer. 

Best Malj/ek Chop. 

Mr. 1). R. McKenzie takes first place in this section with a very 
nice crop of Federation, which should strip about seven hags, sown in 
July at the rate of a bushel, with 5fi lbs. of super, pickled with blue- 
stone. This crop, though on the short side, was thick and very well 
headed, also cleaner than all the Malice crops seen, with the exception 
of Mr. R. Smith’s, of Yanae. 

Mr. F. W. Schultz, of Glenlee, is second with a very nice crop of 
Viking, which he claims is superior to Federal ion in many respects. 
This crop was not pickled, but showed no smut, and was even and re¬ 
gular. Wild oats were fairly thick, but the high habit of growth of 
this variety would be found an advantage during harvesting. It is, 
however, liable to shake, is very early maturing, and makes good hay. 

Mr. A If. Smith, of North Yanae, has a good crop, sown at the rate 
of 50 lbs. per acre, with 40 lbs. of super, seeded in April. This crop 
was very clean in the bottom, and free from wild oats, with no foreign 
heads. It w ? as slightly tipped, and on the thin side, but should yield 
about five bags. The fact that this crop was grown on virgin country 
no doubt had a big influence on its clean condition. 

Best Fallow. 

The fallow' on the whole was very even in character, the moisture 
condition being, of course, good throughout after the recent, rains. 
Much the same system is adopted by every farmer, though some put 
more work in than others. Mr. Geo. Crouch, of Kaniva. showed a 
beautiful paddock of fallow\ even and loose on flu* surface, with a fine 
firm seed bed, very clean, and not too fine or too cloddy. 

Mr. Dahlenburg pushes him closely on points, but failed to beat the 
former owing to the somewhat crusty state of his fallow', which another 
working would rectify. 

Mr. Keam also had a good fallow out. It was cloddy in places, 
and had some barley grass showing in patches. In several cases sheep 
had not been put on early enough, and the weeds were seeding; in 
others a stroke of the cultivator or harrow's before harvesting opera¬ 
tions came on would have been advisable. 
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The amount of fallow soon augurs well for the coining year’s crop. 
The use of the scarifier harrow would be advantageous in some of the 
sandy soils, as it would have the effect of bringing the clods to the sur¬ 
face and letting the fine soil to the bottom, so making a belter mulch 
and seed bed. 

Summary. 

In conclusion, I should like to say that the opportunity given me of 
such a comprehensive run round tin* district has been very highly 
appreciated, and the quality of the land seen and general resources 
have left a deep impression of its value, both present and prospective. 
At the same time 1 should like to suggest that more attention towards 
the maintenance of the soils’ productiveness should be taken than is 
apparently the ease. The constant cropping with one or two kinds of 
crop only must tend to use up the available plant roots in undue pro¬ 
portion, and a system of rotation such as that spoken of would do 
much towards this end. This has been the experience in all the older 
countries of the world, and must follow here in due course. Pre¬ 
vention is better than (Hire in this respect, and the sooner steps are 
taken to bring about better systems, the less danger there will be of 
trouble. A striking example of the effect of farmyard manure, in 
which the humus supplied is probably the greatest value, was seen at 
Mr. (i. Crouch s, where a patch of wheat stood out above all his other 
crops where the land had been treated to a top dressing of this class of 
manure. That there are old-established farmers in the district who 
are fully alive to these matters is beyond doubt, and it is very satis¬ 
factory to find that there are young men equally keen, with plenty of 
grit, coming on. 

On the border of the great desert one ease was met where a boy 
of firteen had put in and grown a very nice crop of wheat, and showed 
the greatest interest in his work, and a desire for information that 
would lead to better prospects. 

Another ease of a young man who had come away from home and 
tackled the land, rather against his family’s wish, and was making a 
success of farming, while, in yet another ease, a man who was working 
for wages twenty years ago now had some 2,500 acres of land, worth £5 
per aere, GOO acres of which were under wheat and oats, 500 sheep, and 
all the necessary appliances for conducting his farm operations. 

These were cases that came under notice, and there are probably 
many others. All this goes to prove that not only is the land good, 
but there are some of the right men on it. The freedom with which 
all topics were discussed in connexion with farming pursuits was par¬ 
ticularly pleasing, and the genuine hospitality shown greatly appre¬ 
ciated. 

1 should also like to take this opportunity of thanking those gentle¬ 
men who so kindly and generously lent their ears to expedite the work 
of judging, without which the time occupied would have been much 
greater and the work more arduous. 

Mr. Towns, the Secretary, accompanied the judge on all occasions, 
and the Society is to be congratulated upon having the services of a 
man so thoroughly interested in its welfare, and success of these com¬ 
petitions which are evidently having beneficial effects on the farms and 
farmers of Nhill. 
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Bkst Prop, 1912. 


Name. 

Freedom 

from 

Weeds 

Freedom 

from 

Disease. 

Evenness 

True ness 
to Type. 

Apparent 

Yield 

Total. 

Max. .. 

ir> 

13 

1 3 

20 

35 

100 

Smith, B. F. 


1.3 

14 

18 

33 

95 

Bone, Peter . . 

13 

13 

13 

17 

30 

88 

Itahleuhurg 

12 

14 

11 

17 

: 2 

SO 

(Vouch, <1. .. 

11 

13 

10 

IK 

27 

81 

McKenzie, I>. H. (No. 2) 

12 

14 

11 

17 

27 

81 

( Vouch, II. • ■ 

11 

1 1 

10 

17 

23 

77 

McKenzie, 1). R. (No. 1) 

11 

14 

8 

17 

24 

74 

(Jreenwood, W. (J. 

9 

14 

7 

17 

23 

70 

Werner 

9 

14 

8 

10 

22 

09 

(iladignn, and 

8 

14 

7 

10 

20 

05 

McMillan. Win. 

9 

14 

7 

12 

20 

02 

Muir, Lawson 

8 

14 

7 

12 

20 

01 

Pohlner. .1. F. A. .. j 

7 

14 

7 

13 

20 

! 01 

Pilgrim ami White . . 1 

8 

14 

7 

12 

18 

| 59 


lih**T Fallow, 1912. 




Depth and 

Freedom 


Condition 


Name 

M listure. 

Character 

from 

Evenness. 

of Surface 

Total. 



ot Mulch. 

Weeds. 


(Mods. 


Max. . . 

10 

10 

10 

10 

10 

30 

('much. (J. . . 

10 

9 

9 

9 

9 

40 

Dahlcnbur^. F. (\ 

10 

8 

9 

9 

9 

45 

Keam, K. (». 

JO 

8 

8 

8 

8 

42 

McKenzie, 1). B. 

10 

7 

8 

8 

7 

40 

Hoilman 

10 

8 

8 

7 

7 

40 

Muir, Lawson 

10 

7 

7 

0 

8 

38 

Beiehelt, (’. F. H. 

10 

0 

0 

7 

7 

30 

Pohlner, .1. F. A. 

1 1° 

0 

0 

7 

7 

30 


Bkst Mallkk Prop, 1912. 


Name. 

Freedom 

from 

Weeds. 

Freedom 

from 

Disease. 

Evenness. 

Triieness 
to Type. 

Apparent 

Yield. 

Total. 

Max. 

15 

15 

15 

20 

35 

100 

McKenzie, D. R. 

12 

14 

mm 

17 

30 

80 

Sehultz, F. W. 

10 

14 

KH 

10 


77 

Smith, Alf. .. 

12 

14 

12 

15 

Sv 

73 

Marshall, T., and Sons 

10 

13 

11 

15 

■■ 

09 

Keam 

10 

13 

10 

14 

■■ 

07 

Dart and Simons 

8 

13 

8 

14 

»« 

50 
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THE FltUIT TRADE OF VICTORIA. 

IT8 PRESENT STATUS FROM A COMMERCIAL STANDPOINT. 

{Continued from pag< 37.) 

PART IV. 

OVERSEA EXPORT TRADE. 

By E. Mccling, Senior Inspector of Fruit. 

(irowth and Development of the Trade. 

Prior to the year 1891 no continuous export of fruit from this 
State to countries oversea had been undertaken, although small lots 
had been previously exported by some growers from Harcourt and a 
few other districts at irregular intervals. In the year mentioned, 
however, the regular annual exportation of consignments commenced 
on a commercial scale, and has continued uninterruptedly to the 
present. The rapidity with which the trade has expanded has been 
shown in various reports which have been issued from time to time 
by the Department of Agriculture, and a detailed recapitulation is 
unnecessary. The graph shown hereunder should portray a more 
forcible realization of the total expansion than can be expressed in 
words. It may, nevertheless, not be out of place to furnish a detailed 
list showing how the industry has progressed during succeeding 
seasons: — 


Quantities and 

Values of Fruit Exported to Oversea Countries 


raoM 1891 TO 1912, 

INCLUSIVE. 


Season 

Qimat Rio*. 

Value* 

V 

1891-2 

1.638 

cases 

819 

1892-2 

3,308 

M . . 

1,654 

1893-4 

3.254 

it • • 

1,627 

1894-5 

8,388 

V) • * 

4.194 

1895-6 

14,544 

99 • • 

7,272 

1806-7 

22.010 


11,005 

1897-8 

10,196 

,t . • 

5,098 

1898-9 

.. 15,248 

o • • 

7,624 

1899 (May 

and June) 1,220 

,t • • 

610 

1899-1900 

. . 11.649 

M • • 

5,825 

1901 

. . 36.050 

* * 

18,025 

1902 

. . 43,328 

n • • 

21.664 

1903 

.. 87,993 

v • • 

43,996 

1904 

.. 51,459 

o • * 

25,729 

1905 

.. 58,511 

99 • • 

29,255 

1906 

.. 59,670 

99 

29,835 

1907 

.. 139,009 

ty 

69,504 

1908 

.. 102,484 

99 * * 

51,242 

1909 

.. 204,678 

O • • 

102,339 

1910 

.. 162,357 

o • • 

81,178 

1911 

.. 297.400 

99 • • 

148,700 

1912 

.. 305,623 

99 * • 

152,812 
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It will be seen from tlie figures of this list that for every 100 eases 
shipped in 1891, 19,062 eases were shipped in 1912. During the past 
live years (1906-1912) the expansion has been partieularly rapid. This 
aecounts in a large measure for the faet that the handling, transporting, 
and marketing arrangements have of recent years been altogether in¬ 
adequate to keep pace with the increasing volume of trade. 


Tiik Importance of Proper Handling Facilities. 

This absence of sufficient facilities for handling, transporting, and 
marketing the yearly output of our fruits is becoming ail increasing 
disability to the trade each season, and is one which, if not quickly 
remedied, threatens to permanently retard the development of the 
industry, or, in fact, to imperil its very existence. The matter is one 
of national importance, for it must not he forgotten that the success 
of the immigration and closer settlement movements is largely de¬ 
pendent upon the development of the fruit industry on sound and 
profitable lines, as the business of fruit-growing is one which lends 



Season 1912 . 


S05.000C ASES 



itself to a sueeessful occupation of small holdings perhaps more than 
any other branch of agriculture. A good income may he obtained 
from 10 1o 15 acres of land bearing fruits of good marketable varieties. 
The pursuit, moreover, is one in which much of the drudgery and 
objectionable work connected with other forms of agrarian industry 
is conspicuous by its absence. In addition to these facts, it should be 
remembered that first class laud is not necessary for raising good fruit, 
and that, the problem of enabling settlers to embark in this occupation 
is simplified by the faet that the limited cost of the land is much less 
than is the ease where the settler intends to carry out intense cultural 
methods connected with many other agricultural pursuits. 

A large portion of our 12 millions or so of acres of Crown lands 
still inalienated is eminently suitable for fruit-growing, especially that 
portion which is classified as second class and auriferous, and as third 
class. If, however, the problems connected with the sueeessful placing 
of our fruits on distant markets are ignored, very little benefit will be 
derived from the natural advantages which exist for the development 
of the industry, as its future welfare is dependent upon the rapid and 
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permanent expansion of the oversea export trade. So far, the handling, 
transportation, and marketing of fruits have never been specialized, as 
it has not been realized to the full that fruit, being a very perishable 
product, requires the application of unique methods for successfully 
placing it upon distant markets. 

Before giving suggestions for improvements in the present methods, 
it will be desirable to outline those* methods and to attempt to prove 
that a non-application of certain details in these is mainly responsible 
for the uneven and often unsatisfactory prices obtained during each 
succeeding season. 

Inadequacy of Present Handling Facilities. 

As long ago as 1898, Mr. J. Knight, the Departmental Expert ou 
Fruit and Special Industries, who then had control of the examination 
of fruit intended for export, reported as follows:—“ In my opinion u 
radical change is required in the present system of inspecting an 1 
packing green fruit for export. According to existing arrangement;, 
fruit that has been inspected is simply placed on open wharfs alongside 
the vessel in which it is being shipped. Under such conditions it is 
really impossible to inspect the fruit in the thorough and systematic 
way that it ought to be done. A better system is urgently required, 
and l would suggest that a special receiving depot should be established 
in Melbourne, provided with the necessary conveniences, to enable the 
work of inspection to be done thoroughly and expeditiously. Further, 
1 would suggest that several provincial depots should be formed in the 
principal fruit-growing centres. The adoption of this suggestion 
would enable many growers to share in the export trade who otherwise 
must hold back owing to the difficulties in the way. 

“ At these depots the fruit could also be repacked and graded pro¬ 
perly, growers being too often careless in these respects. The extra 
expense that would be incurred in carrying out my proposals could be 
fully covered by making a small charge per case for the fruit sent in. 

.Then, again, the knowledge that large quantities of 

prime fruit were passing through a metropolitan or other receiving 
depot- might probably be an inducement to English firms to become 
direct buyers, and this would be greatly to the advantage of growers.” 

Slow Improvements in Handling Facilities. 

The above lines of argument were taken up by Mr. J. Q. Turner, 
who was then Senior Inspector, Fruit, Imports and Exports, and who 
assumed control of the work of examination in the 1900 season. These 
have since been strenuously advocated by that officer and his staff; but, 
unfortunately, the matter has not been given the serious attention by 
growers, agents, and others concerned, which its importance deserves. 

In the year 1907, owing to the rapid increase in the trade, it was 
seen that the matter of handling and presenting consignments for 
examination at the ship’s side prior to their export had become too big 
a matter for the agents to handle successfully under the conditions then 
prevailing. The Department of Agriculture, therefore, obtained from 
the Railways Department a lease of a portion of one of the grain sheds 
at Williamstown, and also a lease of the old dumping shed at Port 
Melbourne, where consignments could be asembled, handled, inspected, 
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and adjusted prior to placing on board outgoing vessels. The work, 
which constitutes the most difficult portion of the business of fruit 
shipping, was carried out by the Department of Agriculture until the 
year 1912 as a temporary expedient until such time as the exporters 
should make arrangements for carrying out the work themselves, as it 
was considered that the Department was incurring a large expense 
which should rightly bo borne by the exporters. It was, therefore, 
decided, in 1911, that the work in future seasons should be undertaken 
by the exporters themselves. This procedure was consequently adopted 
during the 1912 season, but the exporters were relieved of a portion of 
the burden by the Department stationing officers at certain of the 
country stations. Consignments from these stations were examined at 
time of despatch and consigned directly to the ship’s side without 
further handling or inspection in Melbourne. Judging from results, 



DEPARTMENTAL OFFICERS ADJUSTING CONSIGNMENTS. 

it cannot be said that the system has proved altogether satisfactory, as 
the matter of adequately inspecting consignments under these condi¬ 
tions is very difficult of accomplishment. As a consequence, the quality 
of the fruit marketed during the 1912 season left much to be desired. 


Disabilities Accentuated with Increasing Trade. 

It will be realized to what extent the disabilities have intensified 
since the year in which Mr. Knight furnished the above report, when 
we consider that in that year (1899) only 12,869 cases were exported, 
and the present facilities for adjusting and handling consignments are 
little better than they were in 1899, although it is estimated that during 
the forthcoming season (1918) upwards of 400,000 cases will be 
shipped. The bulk of this total will be despatched within a period of 
some weeks, or an average despatch of 40,000 cases per week. This 
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average will, of* course, not be uniformly distributed throughout the 
period, as, during certain portions of the same, 70,000 or 80.000 cases 
will sometimes be forwarded within the space of two or three days. 
This uneven distribution is unavoidable, as the sailing dates of the 
vessels, which must be arranged by the shipping companies with regard 
to their business as a whole, cannot be altered. 

As the Railways Department does not possess sufficient trucks of a 
suitable type to cope with the rush of consignments, fruit is often 
despatched from country centres during the hottest portion of the year 
in any type of truck which may be available. In consequence, the 
fruit conveyed in such trucks often reaches the ship’s refrigerator in 
an overheated condition. The Railways Department has been sub¬ 
jected to considerable censure by growers and exporters in connexion 



LOADING FRUIT FROM LOUVRE TRUCKS. 


with this matter; but consideration has not been given to the fact that 
the construction of sufficient trucks of a suitable type to meet the 
irregular rushes of consignments which take place within short spaces 
of time would, from a business point of view, be an unwise proposition, 
as a large proportion of those trucks would be standing unused in the 
yards during the greater portion of the year. Under present con¬ 
ditions, moreover, the full carrying capacity of trucks is not utilized, 
as many arrive at the ship’s side incompletely filled. This tends to 
congest the traffic on the piers at Port Melbourne and Williamstown, 
and also entails an immense amount of unnecessary labour in shunting, 
handling, &<\ At present the Railways Department possesses 690 
trucks of the louvre type, and 170 ice cars of various types, for the 
conveyance of perishable produce. 

It is considered that provision for an up-to-date receiving and 
pre-cooling depot in the metropolis, the thorough grading of all 
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consignments, and improved methods of harvesting, packing, trans¬ 
porting, and marketing are the only complete solutions of the present 
troubles which beset the trade. The reasons for such belief will be 
given later on. 

Government Assistance—Bonuses, Legislation, Etc. 

In addition to the before-mentioned assistance which the Customs 
Department has given the industry by handling and adjusting consign¬ 
ments for five years, a bonus of Is. per case was given to exporters of 
fresh fruit by the Department of Agriculture in the early years of the 
trade to encourage the growth of the industry. Bonuses to encourage 
the export of fruit pulp, and also the planting of vines and fruit 
trees were provided. This system was inaugurated in 1890. and 
was continued until the year 1902, when it was discontinued, it being 
then considered that the trade was sufficiently well established to 
continue without assistance from the authorities. The amounts paid 
were disbursed as follows:—On export of fresh fruit, £12,290. On 
export of fruit pulp. £2,202. For planting of vines, £19,878. For 
planting fruit trees, £21,25(1. A total of £56,791 was consequently 
paid during the period in which the system was in force. It will thus 
be seen that the charge of neglecting to encourage the industry which 
has been levelled at the Commonwealth and State authorities is not 
borne ont by facts. 

In the year 1898 the Exported Products Act was passed, and all 
fruit, prior to export, was required to comply with the provisions of 
that measure. These provisions, so far as fruit was concerned, were 
simple—only demanding that fruit should be sound and free from dis¬ 
ease, and the determination as to freedom, or otherwise from disease, 
was left to the Inspector. In 1906 this Act was superseded by the 
provisions of the Commonwealth Commerce Act, and since that time to 
the present fruit has been exported under the provisions of the latter 
measure. These provide that fruit must he in accordance with the 
trade description placed on the outside of packages. The provisions 
of this measure are not so simple as those of the old Exported Products 
Act, but they are not so efficient in preventing the export of inferior 
fruit as were the provisions of the older measure. It would appear 
that a mere trade descriptions Act is not exactly the type of legislation 
to effectively raise the standard of primary products, which seemingly 
requires special legislation of a technical nature to bring about the 
desired result. 

(To be continued.) 


A Wellington paper states that the New Zealand “ flax ” industry 
is booming, owing to enhanced prices. One large mill would be clear¬ 
ing £2,000 per week. There are hundreds of small mills in Now 
Zealand. This fibre plant ( phormium tenor ) thrives well in Victoria 
in suitable damp localities, and, in view of the demand ruling, atten¬ 
tion may be directed to an article in this Journal of June, 1906, when 
instructions for the establishment of plantations were given. Since 
that date prospects have further improved by better methods of 
handling the leaf. 
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ORCHARD AND GARDEN NOTES. 

E. E. Prscotl, FJt.H.S., Principal, School of Horticulture, Burnley . 

The Orchard. 

Orehardists will be busy during February with the gathering and 
marketing of early and export fruit. In gathering fruit every care 
should be taken to see that it is not in any way bruised or crushed. 
This if often the cause of fruit decaying so rapidly and of the deteriora¬ 
tion of fruit in the fruit-room. All fruit should be handled as lightly 
as possible. 

Another point to be observed is the necessity for grading fruit for 
the market. Grading pays, and it pays handsomely. A buyer will 
never offer a good price for mixed grades, more especially as he will 
probably require to regrade it. if he wishes to resell it. A good price 
will always be obtained for first grade fruit, while the low price offered 
for fruit of mixed grades can generally be secured for the lowest grade 
as well. The more exact the grading, the more profit for the fruit¬ 
grower; the more care in packing, the more returns for the producer ; 
and so the greater care and exactness, the better it pays to grow fruit. 

A final spraying for codlin moth will be necessary this month. 
Probably, owing to the irregular season, the moth has been more active 
during this season than last. The fallen fruit should all be collected 
and boiled, and all crevices and hiding places searched for larva 1 . 

The season has been favorable for the development of bryobia mite 
and woolly aphis, and, as soon as the fruit has been picked from the 
trees attacked by these insects, a good spraying of strong tobacco water 
should be given. This will minimize to a great extent the winter 
work. 

Cultivation should still be proceeded with, and the soil kept in a 
continual condition of surface friability. This is especially necessary 
at this time of the year. Now that a good supply of rain is in the 
soil, it should be well conserved, so that the growing period of the trees 
may be continued until early autumn, when the trees should be allowed 
to ripen their wood. 

Budding may be continued; and if an early start were made, the 
buds may be allowed to push their way out into growth, so that they 
may harden and be ready for pruning in the proper season. Buds 
that are placed in late season should be left dormant until the spring¬ 
time. Summer pruning may also be continued, and all superfluous 
terminal lateral growths removed, so as to strengthen the remaining 
buds and also to force 1 out fruit buds for next season. 

Fumigation. 

Evergreen trees, including those of the citrus family that are in¬ 
fested with scale, should now be sprayed or fumigated to rid the trees 
of this pest. For spraying, a weak red oil emulsion, lime, sulphur, 
and salt spray, or resin wash will be found useful for the purpose. 
The most successful method, however, of dealing with the scale pest is 
by fumigation. The trees should be closely enveloped in an airtight 
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sheet or tent, and hydrocyanic gas should he generated inside. The 
chemicals for generating th(* gas, as well as the fumes of the gas it¬ 
self, are excessively dangerous, and great care should be exercised in 
their manipulation. A wooden, enamel, or earthenware vessel is placed 
inside the tent, the vessel containing a mixture of 4 fluid ounces of sul¬ 
phuric acid and 12 fluid ounc.es of water, the acid being placed in the 
vessel first. Four ounces of cyanide of potassium should then be 
quickly dropped into the vessel and the tent closed down at once; the 
bottom of the tent all round should bo covered with soil to prevent any 
of the gas escaping. The operator must take care that not the slightest 
portion of the fumes is breathed. Fumigation should be carried out 
at night-time or on a cloudy day, and the foliage of the trees must be 
thoroughly dry. 

Vegetable Garden. 

The vegetable garden will recpiire abundant water at this time of 
the year; liberal dressings and mulchings of manure will also be 
needed. These conditions, together with hoeing and soil stirring 
where necessary, are needed to produce succulent summer and autumn 
vegetables. All vacant plots should be well manured and deeply 
dug over in anticipation of the planting of winter and spring vege¬ 
tables, the manure being worked in as deeply as possible. All vege¬ 
table and animal manures should he well rotted before being used 
for the garden. 

Seeds of leek, Brussell’s sprouts, summer cabbage, and cauliflower, 
•carrot, turnip, parsnip, silver and red beet, peas and French beans 
may still be sown. (Vlery plants should be planted out into rows, 
and celery seed may also he sown for successive crops. Celery is 
a very popular winter vegetable, and it would be much more grown, 
if it were thoroughly understood. A bed of celery should be in every 
garden, and it is certainly very easy to produce. it is valuable as 
a salad, a boiled vegetable, and for flavoring soups; it is also a re¬ 
puted reliever of rheumatic pains and affections. The seed should 
be sown from December to February, according to locality. It is 
best to sow the seeds in boxes or seed pans, covering them with glass 
to induce quick germination. The soil should be very tine and friable. 
When the young plants are from 1 */> to 2 inches high, they should 
be planted out in boxes or in sheltered beds; and as they grow and 
become stronger, tiny should be planted out in their place in the gar¬ 
den. Rich, cool, and moist pulverized soil, well worked, and kept free 
from weeds, and careful attention, are all the requirements of the 
celery bed. The celery plants are generally planted out in trenches; 
and as they grow, earth is heaped up around the plant so as to 
thoroughly blanch the stems. An American method of blanching 
is to place a board on each side of the rows of celery plants, and 
secure them closely in position, so that as much light as possible is 
excluded. It is claimed for this method that it is a far cleaner way 
than the earth blanching; but the latter system produces a better 
quality of celery. There is a variety knowm as self-blanching, being 
naturally of a whitish growth. It is not to be compared to the 
varieties which are blanched by forcing, but it is very useful for 
soups and for flavoring. 
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Flower Garden. 

The flower garden requires a maximum amount of water and of 
surface cultivation during tin* month of February. The season is 
generally a dry one. the air is hot and dry, and hot winds are some¬ 
times prevalent; and it is impossible to expect that so many plants 
which are now flowering, will put forth their best efforts, without the 
aid of ample water and cultivation. The main autumn flowers, 
Carinas, Salvias, Dahlias, Penstemons, Chrysanthemums, and many 
plants of the herbaceous section, are now in full flower or are pre¬ 
paring to furnish their blooms. These will all require ample mois¬ 
ture, and in the cast* of rapid growing, succulent plants, such as the 
dahlia, a good mulching with stable or poultry manure is required. 
Flowering trees and shrubs, such as Oleander, Poinciania, Virgilia, 
Lagerstmania, Acacia data, and many others, are now in full bloom; 
and if the gardener has room for any of these, they should be noted 
for future planting. 

Delphiniums should have their old flowering stems eut down, so 
that they may give another sueeession of autumn blooms. The plant 
should he well mulehed and watered after cutting the old stems. 

Carnations may be layered, keeping the layers continually moist 
and cool until they root. Cuttings of all pelargoniums, zonale and 
regal, may now be planted; a few spring bulbs for early blooming 
may also be planted; and seeds of perennial and hardy annuals may 
now be sown. Included among the seeds to lx* now sown are those of 
Sweet Pea, Wallflower, Iceland Poppy, Anemone, Ranunculus, Stock, 
and Pansy. 

Beds and plots for the planting of daffodils, hyacinths, and other 
spring flowering bulbs should be thoroughly dug and worked over, 
and the subsoil should receive a good soaking. 

Chrysanthemums should be thinned out, and staked, if Ibis has 
not previously been done. The floral buds should be selected, and all 
others pinched out; and the plants should then be fed wherever ne¬ 
cessary. 

All old flower heads should be removed from the rose hushes. In 
Mareh the plants may he thinned out, manured, and generally pre¬ 
pared in anticipation of the crop of autumn blooms. 

All shrubs and trees that have bloomed should have their old 
flowering stems and shoots thinned out, so as to start fresh growths 
for filling in spaces, and for next year’s blooms. 
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SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13. 

Commencing 15/A April , 1912. 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 


No. of 
Pen. 

Breed 

Name ot Owner. 

Eggs laid 

Aprd 15 
to 

LVc.14. 

during coi 

Dec. 15 
to 

Jail. 14. 

npetitmn. 

Tot al to 
Date (9 
months) 

Position In 
Competi¬ 
tion. 

40 

White Leghorns 

S. Brown .. 

1.038 

140 

1,178 

1 

47 

„ 

J. E. Bradley 

9 SO 

137 

1,117 

2 

31 

»» 

G. Edwards 

974 

131 

1.105 

3 

Hi 

>1 

E Waldon 

9U9 

134 

1,103 

4 

28 

M 

F. (L Eagieton 

988 

112 

1,100 

5 

42 


It W. Pope 

949 

135 

1,084 

6 

23 

, # 

W. Me Lister 

970 

101 

1,077 

7 

87 


C B. Bertolsmeier 

0 25 

142 

1 007 

8 

0 

,, 

.1 Spotswood 

962 

103 

1,005 

9 

25 

,, 

R L. Appletord 

916 

144 

1,060 

10 

1 

,, 

J. Campbell 

93 « 

119 

1 055 

11 

70 


C. j. Beattv 

916 

137 

1 053 

J2 

13 


W. B. Crelhu 

897 

1 45 

1 042 

13 

39 


W. G. Swift 

990 

132 

1.032 

14 

49 


W. Purvis 

880 

133 

1.019 

15 

S3 


11 McKeiuie 

872 

145 

1,017 

16 

24 

,, 

Sargenlri Poultry Yards 

889 

124 

I 013 

17 

45 

M 

Wooldridge Bros 

808 

143 

1 011 

18 

38 

M 

B. Mov 

882 

128 

1.010 

19 

29 

,, 

J B Biig<len 

884 

123 

1,009 

20 

48 

,, 

Griffin Cant 

887 

121 

1.008 

2 J 

14 

,, 

J. II. Wright 

870 

121 

997 

22 

53 

M ‘ * 

11 Hodges . . 

85(5 

136 

992 

23 

4)3 

,, 

Perrv Walker 

852 

131 

983 

24 

44 

,, 

A. W. Hall 

893 

118 

m 

25 

60 

,, 

A Ahpce 

800 

114 

980 

26 

5 

Black’Orpingtons . 

J. H. Brain 

828 

138 

900 

27 

40 

H. A. Langdon 

889 

76 

905 

28 

7 

\\ lute Leghorns . 

A. H. Pad man 

857 

105 

962 

29 

2 

Black'Orpingtons .. 

li. Kowiinson 

85 8 

98 

956 

30 

61 

J as. Ogden 

857 

98 

955 

31 

6 

\N hite leghorns 

J B McArthur 

851 

OH 

949 

32 

42 

, 

Mrs. Kempster 

811 

120 

937 

33 

19 

R.C. ’’Brown Leg¬ 

Cowan Bros. 

K1U 

124 

934 

34 

10 

S 1». Giles 

797 

123 

922 

35 


horns 






15 

White leghorns 

Mrs. Steer 

819 

102 

921 


64 

ii 

H. Merrick 

787 

134 

921 

/ Jfl 

3 

Black Orpingtons .. 

King and Watson 

859 

69 

919 

38 

J5 

White Leghorns 

C. H Busst 

804 

114 

918 

1 OA 

80 

„ .. 

Mrs. Stevenson 

HU) 

108 

918 

/ ®* 

82 

„ 

S. Bnmdrett 

777 

140 

917 

41 

4)9 


Morgan and Watson.. 

781 

135 

910 

42 

61 

•• 

H. Hammill 

788 

108 

896 

43 

66 

,, 

M. A. Monk 

773 

120 

893 

44 

66 

ii 

A. li. Thomson 

762 

123 

885 

45 

12 

i* 

T. H. C Stafford .. 

744 

137 

881 

46 

60 

. 

Miss B. E. Ryan 

707 

98 

865 

47 

43 

»> 

Q. Purton 

736 

118 

854 

48 

11 

Black Orpingtons .. 

T. 8. Goodisson 

735 

no 

845 

49 

64 

White Leghorns .. 

F. R. DeGaris 

749 

94 

843 

l fill 

67 

»i • ♦ 

B. Walker 

724 

119 

843 

1 ® 

66 

i. • 

J. Moloney 

694 

139 

833 


27 

i 

E. Nft'di 

740 

93 

833 

i 

4 

ii 

J. Blackbume 

719 

112 

831 


41 

♦i 

A. Striuger 

728 

103 

831 

i ) ° 4 

8 

Black Orpingtons.. 

D. Fisher .. 

735 

78 

813 

! 56 

16 

Silver Wyandottes 

R. Jobltng 

701 

101 

802 

67 

68 

White leghorns .. 

W. J. Stock 

704 

95 

799 

68 

66 

Brown Leghorns .. 

J. Mathiesou 

688 

107 

795 

69 

62 

Black Mlnorcas 

Chalmers Bros. 

708 

75 

783 

60 

68 

White Leghorns .. 

i W. J. McKeddie 

662 

118 

780 

61 

21 

•* 

J. O’Loughlin 

043 

114 

757 

62 

17 

>» 

8. Childs .. 

618 

128 

746 

68 

*67 

Anconas 

j A. E. Manning 

631 

112 

743 

64 

22 

White Leghorns .. 

W. N. Ling 

638 

102 

740 

66 

69 

o 

W. J. Seabridge 

608 

113 

721 

66 

84 


R. F. B Moore 

587 

102 

689 

67 

18 

»» ,, 

B. Mitchell 

591 

86 

677 

68 

86 

Old English Game 

K. J. Barrett 

574 

96 

670 

69 

26 

.. 

(Reserved) 

—. 

— 

— 

** 



Totals 

55,740 

8.042 

63.782 
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SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13. 

II. V. Hawkins , Poultry Expert. 

Keport for Month ended 14th January, 1913— Nine Months. 

The weather has been changeable, but not unseasonable. During 
the month 71 points of rain fell, followed by a hot spell; the glass 
steadily rising, and on the 12th and following day the temperature 
was 103 degrees and 105 degrees in the shade. The majority of 
the birds came through well, but a few felt the heat so much that 
their removal from the pens became necessary. One bird, in Pen 
No. 37, is still suffering from heat apoplexy, and has since been re¬ 
placed. In the* leading pen (Brown’s), one hen strained herself, 
and was isolated for a few days, but not replaced. She is now back 
with the rest, and looks none the worse; also in Pen No. 2 one While 
Leghorn has been replaced. Broodies were not so numerous as in 
November. Mr. S. Brown’s White Leghorns are still in the lead, 
with a total of 1,178 eggs; they hold a lead of 91 over the second pen, 
belonging to Mr. J. E. Bradley. 

The feeding has been slightly altered—during the warm spell the 
meat ration being still further minced, and additional green food 
added—principally thistles and raw onions. In the evening wheat 
has been the principal grain fed with a small quantity of short oats 
added. 

A few birds are affected with bumble foot, due in part to the 
dry and hard nature of the soil, and the persistent jumping up at 
the gates when feeding. In many pens there is evidence of an early 
moult. The total number of eggs laid during the nine months was 
(33,782—an average of 924.37 eggs per pen. 

Oil the previous page will be seen the results of the competition 
to 14th January, 1913. 
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WHEAT AND ITS CULTIVATION. 

No. XI. -WHEAT VARIETIES. 

{Continued from S.‘t.) 

By A. K. r. Richardson. M.A.. B.Sc.. Agricultural Superiutt ndcnt. 

A large number of inquiries is received at the beginning of each 
year by the Department of Agriculture for information regarding the 
merits and qualities of different varieties of wheat grown in the wheat 
areas. It is proposed in the present article to give in simple language 
a brief description of a few of the more commonly grown varieties 
of wheat, and to briefly indicate such features of structure as will 
enable these varieties to be more or less readily recognised. 

It might be mentioned, in passing, that a large number 
of attempts has Been made* from time to time by various 
observers to evolve a workable scheme of classifying tin* many 
varieties of cultivated wheat, but, so far, no satisfactory system 
of classification has yet been obtained. There is a general 
agreement on the division of the cultivated wheats belonging to 
Triticum Sativum into six sub-species*; but concerning the further 
classification of the varieties within these sub-groups there is the 
greatest difference of opinion. Eriksson t lias evolved a scheme of 
classifying the varieties of wheat by the structure of the ear, and 
particularly by the length and density of the spikelets; but such a 
scheme must be more or less unsatisfactory when applied in practice, 
since the head is known to vary considerably from season to season, 
and with changes in the soil conditions. 

Vilmorin* has made a very systematic review of French varieties 
of wheat, but the minor subdivisions of his classification are wanting 
in definiteness. Cohb,§ of New South Wales, some years ago proposed 
an ingenious scheme for the universal nomenclature of wheat, and 

* Vide Wheat and Ita Cultivation, Journal of Agriculture, Victoria, Feb., 1912, pp. 92-93. 

t Eriksson, Die landwirtochaftlichen, Vereueh etaHonen , Bd. 45,1894. 

X Vilmorin, Catalogue Methadique Spstematique dee Froment *, Paris, 1894. 

$ Cobb, Universal Nomenclature of Wheat, Agricultural Gazette of New South Wale a, Die., 1991, et eeq. 

1638. K 
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suggested the classification of wheats by a microscopic, examination of 
the aleurone layer. There are considerable practical difficulties in 
the application of such a method, and, moreover, the system rests on 
an insecure foundation, since it tacitly assumes that difference in 
environment and season would have a negligible effect on the aleurone 
layer. 

That there is need for some systematic classification of the varieties 
commonly grown will readily be admitted. There are many instances 
of wheat varieties in various parts of Australia masquerading under 
quite a number of different names. 

Until a systematic survey of the characteristics of the hundreds 
of varieties grown throughout the Commonwealth has been made, and 
the leading types of wheat standardized, it is expected that there will 
be considerable confusion with regard to minor varieties. 

Some of the more important varieties grown in the wheat areas are 
the following: - 

1. Early Varieties. —Bobs, Bunyip, Comeback, Firbank, Gluyas, 

King’s Early, Steinwedel, Thow. 

2. Mid-season. —Bayah, CorreUs No. 3, Bart’s Imperial, Federa¬ 

tion, Jonathan, Zealand Blue. 

3. Late .—American No. 8, Genoa, Huguenot, Marshall’s No. 3, 

Medeali, Purple Straw, Yandilla King, White Tuscan. 

The above division of commonly grown wheat varieties into early, 
mid-season, and late is adopted for convenience, and represents the 
average results of four seasons of observation under uniform 
conditions. 

The line separating some of the early and mid-season wheats on 
the one hand, and the mid-season and late varieties on the other, is not, 
as might he expected, very clearly defined. 

Early Varieties. 

BOBS.—This interesting variety of wheat was produced by the late 
Wm. Farrer, in 189b, and is really a hybrid—being a cross between 
Nepaul Barley and Early Lambrigg Wheat. It is one of the best 
milling wheats yet produced under Australian conditions. Tts grain 
is hard, shotty, and translucent, and yields a good percentage of four 
of very high strength. The flour is very suitable for blending pur¬ 
poses. It is a very popular variety in New South Wales, and it has 
given very satisfactory yields in dry as well as cool, moist districts. 
It is a very early, spare-stooling variety, with erect, light-coloured, 
hollow straw. The ears are white, beardless, and smooth, somewhat 
lax in character, broad, and open in the chest, carrying small, shotty, 
plump, translucent grain which tends to shell out. On account of 
the excellent milling quality of the grain it has long since been a 
favorite with millers, and prices in advance of f.a.q. rates have regu¬ 
larly been paid for parcels of this variety. Its yields in most of the 
wheat areas of Victoria have not been very satisfactory; and, in spite 
of the enhanced prices, it has not generally given such good financial 
returns as other more prolific varieties. 

BUNYIP.—This is a very early, upright, moderately tall, strong¬ 
growing variety of fair stooling power, and is a very useful variety to 
sow in dry districts when the season is late. The ears are yellowish 
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white, broad, awnless; but the upper spikelets have a slight tip beard. 
The grain is hard, plump, ami attractive, of good milling quality, and 
yields a Hour of high strength. It does not readily shell. On account 
of its extreme earliness it gives best results in normal seasons when 
sown in the middle or towards the end of the season. 

COMEBACK.—This is an early variety, of fair stooling capacity, 
moderately tall, with clean, hollow’ straw, and makes a very nice sample 
of hay. The ears are creamy-yellow, beardless, and smooth', of moderate 
length, fairly compact, but with a long tapering tip. The grain is 
small, somewhat shotty in character, thus resembling Bobs, with hard 
semi-translueent endosperm. The grain is of high milling quality, 
-and, like Bobs, is eagerly sought by millers, making a good percentage 



MARSHALL \s NO. 3. GLUYAS. CORREIAS NO. 3. 


ol* high-quality flour very suitable for blending purposes. It has 
been sold on the Sydney and Adelaide markets at various times at 
3d. to fid. per bushel above ordinary f.a.q. wheats. It has the reputa¬ 
tion of being a shy yielder, but in some of the drier districts it has 
done remarkably well. There is a number of strains of Comeback 
in cultivation, and some of these are recognised as of more value than 
others. Among these latter might be mentioned Pratt’s Comeback, 
originated by Mr. Pratt, of Tw o Wells. South Australia, to whom the 
late Mr. Farrer sent a sample of the original cross. Comeback is a 
erossbred wheat of Fife-Indian parentage, and may he considered the 
best milling wheat yet produced under Australian conditions. 
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F1RBANK.—This is one of the most popular hay wheats in the 
Riverina, and for some years past the demand for seed of this variety 
has been unprecedented, it is an early, tall-growing, erect variety 
of moderate stooling capacity, with good heavy flag. The straw is 
strong, yet hollow, and makes sweet hay of good quality, which retains 
its colour well. The ears are long, smooth, lax, open, and tapering, 
with slight tip beards. The chaff is of a yellowish-white colour, and 
holds the grain somewhat loosely, and possesses very short, stiff, 
terminal awns. The grain is large, plump, and soft. It is rather 
liable to flag smut and rust. It is essentially a hay wheat. 

GLUYAS.—This variety is very popular in the Malice districts of 
South Australia on account of its early maturity, general immunity 
from disease—particularly its rust-resisting powers—and its capacity 
for yielding well in dry seasons. It is vigorous, moderately tall 
growing, early variety, fair tillering power. It is, however, somewhat 
weak in the straw, and has a tendency to go down, particularly in 
heavy weather. The ears are dark-bronze in colour, moderately 
compact, and possess a slight tip beard. 

As the grain approaches maturity, the dark heads become pendu¬ 
lous, but do not shell on account of the firmly closed enveloping glumes. 
It is a very useful variety for sowing in dry districts in a late season. 

KING’S EARLY.—This is another very popular early variety in 
Mallee country, which yields well in a dry season. It is a selection 
made many years ago by the late Joseph King, of Georgetown, South 
Australia. It is a vigorous, tall-growing variety of moderate stooling 
capacity, possessing semi-solid straw with a fair amount of flag. The 
ears are bearded, white, somewhat open; and the grain large, plump, 
and of low strength. In spite of its beard, it is prized as a hay 
wheat on account of the solidity and sweetness of its straw, and the 
capacity to retain its colour well. It is a very old variety; but 
during recent years it has been greatly improved in yielding capacity 
by Professor Perkins.* 

STEINWEDEL is a very popular, early maturing variety, exten¬ 
sively grown in Victoria, South Australia, and New South Wales. It 
originated from a selection made from a crop of Farmer s Friend- 
one of the old Purple Straw varieties. It is a free stooling, moderately 
tall-growing variety, with drooping foliage and strong, hollow, 
purplish straw. The ears are smooth, white, bold and large, with 
broad spikelets and a slight tip beard. The grain is large, bright, 
plump, but soft and mealy. It is easy to mill, and the flour is of 
good colour but of low strength. 

This variety has a strong tendency to shell, and the crop should, 
therefore, be harvested as soon as it reaches maturity in order to 
obviate losses. It is a good yielder in the drier areas, and ean be 
relied on to do well in a dry spring. 

TIIEW is a remarkably early vigorous-growing wheat, possessing 
good stooling powers. It is a moderately tall grower, with stiff narrow 
flag and medium-sized hollow straw. It cures a good colour, and in 
some early districts has given good yields of hay and green stuff. It 
has been singularly free from rust during the past few years, but 

* Vide Improvement, of Cereals, Perking and Spofford, Hulletin, South Australian Department of 
Agrioulture. 
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this may probably be due to its rapid maturity rather than the posses¬ 
sion of actual rust-resisting powers. 

It has a long tapering beardless head, with smooth white chaff, and 
somewhat lax spikelets, which, however, hold the grain well, and cause 
some difficulty in threshing. It is a crossbred wheat with improved 
Fife parentage, and is a very good hay wheat. 

Mid-season Varieties. 

BAYATI is a crossbred wheat with improved Fife and Jonathan 
parentage. It is a mid-season variety which very closely resembles 



BAYAH. TRIUMPH. HUGUENOT. 


Federation in the colour of the chaff and the short upstanding straw. 
It is a very vigorous grower, of good stooling capacity, with well- 
developed, shapely, dark-brown, compact ears with clubby tops. The 
chaff is smooth, but the spikelets near the tip are slightly awned. The 
grain is plump, soft, and white. On account of the short stiff straw 
it is not suited for hay, though its grain yields have been very satis¬ 
factory. 

CORREL ’S No. 3.—This is one of a number of varieties originated 
by Mr. J. Correl, of Arthur River, Western Australia, the originator 




134 


Journal of Agriculture, Victoria . [10 March, 1913 . 


of the Le Huguenot Wheat. Correl’s No. 3 is a tall-growing, vigorous 
variety, with good, strong, semi-solid straw, and a good stooler. It 
retains its eolour well when out for hay, and makes a very good sample. 
It possesses a good cornpactly-built ear, slightly awned at the top. 
The chaff is dark-brown in eolour, and smooth, whilst the grain is 
large and moderately plump. 

DART’S IMPERIAL.—This popular variety was originated by 
Mr. Thomas Dart, of Nhill, Victoria, formerly of Lucindale, South 
Australia, and is a selection from a purple straw variety. It is one of 
the oldest varieties in general cultivation at the present time. It 
is a good all-round grain and hay wheat, and is a very reliable yielder 
in most wheat districts. It is a tall-growing variety, with good 
stooling powers, but hollow stemmed, and possessing considerable 
foliage. The heads are well developed, square and compact, with 
broad, smooth, cream-coloured spikelets, somewhat crowded towards 
the tip, giving the top a club-like appearance. The chaff is 
smooth, but possesses slight awns towards the summit of the head. 
The grain is soft, white, and mealy, and not of high strength. The 
grain is easily milled, and it belongs to the weak flour group of wheats, 
though the colour of the Hour is excellent. In Departmental variety 
tests the yields of Dart’s Imperial have usually stood out prominently, 
and confirm Ihe opinion that this variety is a good prolific standard 
type for most of the wheat areas. 

FEDERATION.—This is, without question, the most popular and 
prolific variety of wheat in general cultivation at the present day. It 
was produced by the late Mr. Farrer, Wheat Experimentalist, of 
New South Wales, from a cross between Purple Straw and Yandilla. 
Yandilla is a cross between Improved Fife and Etowah, an Indian 
variety. The production of this wheat was probably the greatest of 
Mr. Farrer’s many triumphs in wheat breeding, for none of his many 
successful crossbred wheats have enjoyed such a wide measure of 
popularity as Federation. Indeed, during the last six years the 
golden yellow characteristic of old time Australian harvest fields haa 
been gradually changed to a dull bronze through the ever-increasing 
popularity of Federation wheat. This popularity has been won by 
sheer merit, for Federation, when seen in the field for the first time, 
is decidedly unattractive in appearance, especially when grown side 
by side with the showy wheats of the Purple Straw type. Most 
farmers in growing it for the first time have expressed great surprise 
at the yielding capacity when the wheat was taken off, for the yield 
invariably exceeded the expectations based on pre-harvest estimates. 
As a matter of fact, Mr. Farrer’s main aim in producing Federation 
was to produce a variety suited to the Australian methods of 
harvesting with the stripper. Federation is a short, erect-growing 
variety of moderate stooling capacity, with broad, semi-erect, light- 
green foliage. It has short, upright, stiff straw, unaffected by some 
of the most violent storms. It may be regarded as a variety in which 
there is a maximum of grain to the minimum of straw. Its chief 
feature is its extraordinary prolificacy. It was not intended for nor 
recommended as a hay wheat. It is essentially a grain yielder. It 
possesses a bold, square, beardless, compact head, with a peculiar and 
characteristic bronze cast, broad, well-developed, smooth spikelets 
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As might he expected, there are numerous strains of Federation 
on the market. In many the original squareness and blocky nature 
of the head, characteristic of the variety when it emerged fresh from 
the breeder\s hands, have to a large extent disappeared. The effect 
of rigorous selection in maintaining the yielding capacity of a given 
variety may he seen by the results at the Longcreuoug Agricultural 
'College this season. 

A small parcel of hand selected Federation (third selection), which 
was produced by the writer at the Parafield Wheat Station, South 



FEDERATION. YAND1LLA KING. KING’S EARLY. 


Australia, was put in competition with two other Federation plots 
under precisely similar conditions. Whilst the yield of the hand- 
aelected seed was 43.2 bushels, the two other plots gave 34.5 bushels 
and 32.8 bushels respectively. Federation is susceptible to fungus 
diseases—especially rust and flag smut, and, to a lesser extent, “take 
all” ( Ophiobolus graminis) . Were it a more disease resistant and 
earlier in maturing, it would be ideally suited for the more arid areas. 
The grain is very liable to suffer from bleaching, especially in a 








136 


Journal of Agriculture, Victoria. [ 10 March, 1913. 


showery harvest, owing to the fact that, unlike many of the older 
wheat varieties, the ear stands upright when ripe, and allows rain to 
readily penetrate the ear. Its grain is soft, white, and plump, and 
yields a good percentage of flour of creamy-yellow colour. Though 
the strength of the flour is considerably lower than Comeback and 
Bobs, it is higher than the Purple Straw Wheats.* 

JONATHAN is anolher crossbred produced by the late Mr. Parrer, 
and is of Fife-Indian parentage— i.c the result of mating Improved 
Fife with an Indian variety known as “Indian G.” It does better 
in moist cool districts than in hot dry regions. It is a fairly vigorous 
grower, with moderate stooling capacity, with sparse, erect, glaucous, 
narrow foliage, and hollow, slender, supple straw. It is fairly rust 
resistant, and has repeatedly escaped injury from rust when other 
varieties have been seriously attacked. The head is characteristic in 
shape, being broad towards the centre and tapering gradually at tint 
summit with white, smooth, beardless, compact, closely adherent 
spikelets. The chaff adheres closely to the grain, and possesses sharp 
pointed tips. The grain is hard, and of excellent appearance, and 
yields a good proportion of flour of high quality and strength. It 
is a difficult variety to strip, on account of the closeness with which 
the grain is held. 

ZEALAND BLUE.—A cross between Tardent’s Blue—a good hay 
wheat—and Zealand—a variety of the Lammas type—bred by Mr. 
G. F. Bcrthaud, of Western Australia, and sent out as Crossbred 
53a. It is a tall-growing, medium late variety, with good stooling 
powers, and strong straw. This variety has done well, both as a 
grain yielder and hay variety, especially in the cooler wheat areas. 
The head is long, beardless, slightly tapering, with characteristic 
velvety chaff. The grain is large, plump, and medium hard, of very 
attractive appearance, and of good milling quality. 

Late Varieties. 

AMERICAN No. 8.—A vigorous tall-growing variety, of good 
stooling capacity. This was the best of a large number of American 
varieties grown at the Parafleld Wheal Station over a period of five 
years. It has done well both as a grain and hay yielder, and when 
thoroughly acclimatised it may prove a valuable variety. It is a some¬ 
what late wheat, with firm, upstanding straw, and characteristic 
dark-brown heads. The ear&Aire narrow, well formed, beardless, with 
gather densely packed spikelets, and the chaff very closely adheres to 
the grain. The grain is small, hard, and dark red, and of good milling 
quality. Last season a bag of this variety sown at Rutherglen Experi¬ 
ment Farm on stubble land gave 25% bushels per acre. 

GENOA is a late wheat with good stooling propensities and upright 
straw. It is one of the bunt-resistant crossbred varieties produced 
by the late Mr. Farrer, and itss introduction suggests the possibility 
that the pickling of seed wheat for the prevention of bunt may in the 
near future be dispensed with. It does well in seasons when the 
spring rains are heavy. Thus, at the Rutherglen Experiment Farm 
last season, a 2-acre plot on stubble land yielded 21 y 2 bags of grain, 
or 32.2 bushels per acre. It is more suited, however, to cooler districts 

* Vide Milling Qualities of South Australian Wheats, A. E. V. Richardson, Bulletin 52, Depart¬ 
ment of Agriculture, South Australia. 
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than hot ones. The ear is long, beardless, slightly tapering, with 
characteristic rounded widely-spaced spikelets. The chaff is wide 
and smooth, and the grain soft, white, plutnp, and mealy. 

HUGUENOT.—This wheat was originated by Mr. J. Correl, of 
Arthur River, Western Australia. Mr. Correl has been responsible for 
the production of a number of new varieties, most of which are hay 
wheats. He states that it was obtained in 1897 from a crop of Medeah 



MEDEAll. JONATHAN. ZEALAND BLUE. 


Wheat, and from the twelve distinct variations he obtained from the 
variety he selected in 1898. He supposes that his selection must have 
been a natural crossbred wheat between Medea and Purple Straw. 
Huguenot is a very tall-growing wheat of the macaroni or durum class, 
and is quite free from the long, coarse beards characteristic of 
Medeah. It stands up well, frequently growing to a height of 6 or 
7 feet. Its straw is practically solid, and very sweet in character. 
It is a poor stooler, and must, therefore, be sown very thickly. This 
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is the more necessary on account of the large size of its grain. Its 
early growth is erect, and of light-green colour, and the leaves broad 
and stiff. Unless sown thickly the straw goes up like miniature 
bamboos. The head is very dense and compact, being dark brown 
in colour, with a east of purplish black. The spikelets are densely 
crowded, and give the ear a club-like appearance. The grain, which 
is long, hard, horn}', angular, and slightly pinched, adheres closely 
to the chaff, and makes the w r heat difficult to strip. This difficulty is 



GENOA. PIRBANK. AMERICAN NO. 8* 


increased by the fact that the wheat is invariably a tall grower, and 
possesses very prominent top nodes, which latter often choke the comb 
of the stripper or havester. It is a macaroni wheat, and not a milling 
wheat. Its gluten content is high, but the colour of the flour is 
very objectionable. It is a very poor yielder, and will not pay to 
grow for grain at f.a.q. rates. It is essentially a fodder variety, 
being grown either for hay or ensilage. As a hay wheat it gives an 
exceedingly heavy cut, -yields up to 4 and 5 tons per acre being 
frequent in South Australia. Mixed with varieties like Baroota, 
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Wonder, Majestic, or Calcutta Cape Oats, it {jives heavy cuts of good 
quality sweet hay. It is smut resistant, and relatively rust resistant. 
The cost of seed wheat of this variety is usually high, but it could not 
be produced with profit at ordinary f.a.q. rates on account of the 
low yield of grain per acre. 

MEDEAI1.—Like Huguenot, this belongs to the Macaroni class of 
wheats, and is a tall-growing late variety which stools very sparingly. 
The straw, like Huguenot, is practically solid, but coarse in character, 
sweet, and bearing prominent nodes. It is difficult to harvest, par- 



COMEBACK. TIIEW. DART’S IMPERIAL. 


ticularly when growing rankly, owing to the pendent character of 
the ripe heads, and the prominence of the last node causing the 
stripper to choke. It is a very suitable variety to sow for the produc¬ 
tion of a heavy crop of green fodder or ensilage; but for hay it is 
rather unsuitable on account of the coarseness of the straw and the 
heavily bearded heads. The difficulty in harvesting both Huguenot 
and Mcdeah may be obviated, particularly where it is liable to grow r 
rank and tall, by sowing it early in the season and grazing the young 
plants, and allowing the second growth to mature for grain. The 
heads are compact, the spikelets densely crowded, brown in colour 
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with patches of bluish black, possessing long, black, serrated beards, 
and hard, horny, long, and angular grain. The milling quality of the 
grain is very low. It is essentially a forage variety. 

MARSHALL'S No. 13.—This is one of a large number of varieties 
originated by that successful wheat breeder, Mr. R. Marshall, late 
of Templars, South Australia. It is a late wheat of good tillering 
capacity, but rather slow growing when young, with a somewhat 
spreading habit, and broad, dark-green, drooping leaves. It is some¬ 
what rust resistant, but its late maturity is an objection for the drier 
districts. The straw, when ripe, has a purplish tinge, stands up 
well, and bears a beardless, somewhat open head of fair length 
carrying smooth, broad spikelets, with a slight tip beard. The grain 
is soft, white, plump, and of fair size, and of fair milling quality. 
It is very popular in South Australia, New South Wales, and Queens¬ 
land, and has been very widely grown for hay. 

YAND1LLA KING.—This is another of Mr. Marshall's crossbred 
wheats, and is a half-sister to Federation. It was obtained by mating 
Yandilla and Silver King (a white-strawed variation of Marshall's 
No. ;3.) It is a late wheat, with good stooling propensities, and, like 
Marshall's No. 3, is a somewhat slow grower in the early stages. The 
ripe straw is stiff, hollow, and upright, on the short side, bearing large, 
we 11-developed, shapely, beardless heads, creamy-white in colour, with 
broad, close-set smooth spikelets. The chaff adheres closely to the 
grain and renders stripping somewhat difficult. The ear is slightly 
tip bearded, and the grain large, plump, medium hard, white, and of 
good milling quality. It has been a consistently heavy yielder, and 
has done well in Departmental variety tests, and must be regarded 
as one of the most prolific grain varieties in general cultivation. 

WHITE TUSCAN.—A very popular hay wheat, late, with good 
stooling powers. Possesses tine quality sweet straw, which retains its 
colour well when cut for hay. The head is rather open, beardless, 
white, and possesses a characteristic tapering tip. It gives a heavy 
cut of good quality Bay. 

The foregoing list of wheats represents some of the varieties which 
have done well in various parts of the wheat areas. The list is not 
intended to be exhaustive, but is intended merely to direct attention 
to varieties which have been proved to be satisfactory for forage, 
ensilage, hay, and grain purposes. The number of varieties grown 
in the various wheat areas under different local names is legion, but 
careful analysis of the properties and structure of many of these 
varieties reveals their identity with well-known standard varieties. 
It is to be regretted that, up to the present, no satisfactory scheme 
of descriptive classification of the Australian wheats has yet been 
evolved. Such standardization and classification is a work of the 
future, and might well be done by the co-operative effort of the State 
Departments of Agriculture. 

Incidentally, it might be mentioned that the production and sale 
of pure varieties of seed wheat is very rarely a remunerative business. 
While large incomes have been made by the breeders of high-class 
stud stock, there are very few men who have profited from the pro¬ 
duction and sale of new varieties of seed wheat, or improved strains 
of old varieties. The men who have contributed to the wealth of 
Australia by the production of new and improved strains of wheat 
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have not benefited financially from such productions. The reason 
is obvious. Before a wheat can be popular it must have been tested 
over a wide area, and proved to be of value in a number of localities. 
By the time its value has been demonstrated the variety is possessed 
by many growers, and the monopoly of the variety cannot, there¬ 
fore, be possessed by the breeder. Moreover, the productive pow r ers 
of wheat are such that the total produce of one bushel in five years 
would be sufficient to seed the whole of the wheat area of Victoria. 

Most of the State Departments of Agriculture and Agricultural 
Colleges have taken in hand the production and distribution of selected 
varieties of graded seed wheat. 

A list of varieties of wheat available for distribution by this 
Department for the seasons 1913 and 1914 is announced in th»* 
advertising columns (p. vii). 

Obviously, the production of high grade seed is most effective 
when the seed has been selected within the limits of “pure lines”; 
that is, the produce of a single typical high grade plant, and con¬ 
tinuing the selection on the lines indicated in Article 9 of this series.* 
Selection on such lines has already been initiated at Rutherglen, 
Longerenong, and AVyuna, but at least three years must elapse before 
such seed will be available in bulk for distribution. Meanwhile, such 
varieties as are available in bulk for 1913 and 1914 are announced 
elsewhere. 

(To be continued.) 


BEE-KKEPINtt IN VICTORIA. 

(Continued from page 4.) 

By F. J\. Beuhne , Bee Expert. 

Xir.—NITLEI. 

The word nucleus in bee culture means a small colony of bees taken 
from a normal colony and established separately in a small hive. The 
number of bees in a nucleus may vary from 500 to several thousands, 
the strength of population being regulated by the beekeeper according 
to the season or the purposes for which nuclei arc formed. There 
are two distinct objects in making nuclei by the division of a stock of 
hoes or of a swarm, one being increase, the other the mating of virgin 
queens. If tin* object is increase in the number of colonies, each 
nucleus should consist of not less than one-lourtli of a normal colony, 
otherwise the end of the season will have arrived before these small 
colonies have developed sufficiently to winter safely. 

For the mating of queens, nuclei are indispensable to the queen- 
breeder and the modern apiarist, but for this purpose the number of 
bees in each little hive may be much less, the object being merely to 
provide a separate habitation for each young queen, with a minimum 
of worker bees, consistent with taking care of their abode and resisting 
climatic influences. 

In the raising of queens for the purpose of superseding those whicli 
are either too old, or otherwise inferior, bee-keepers often encounter 

* Jour, of Agrie. of Fw?., Jan., 1013. Wheat improvement*. 
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difficulties in any one of a number of methods employed to get the 
young queens safely laying. 

The most direct, but also the crudest and most wasteful way, is to 
kill the old queen and either let the bees raise cells themselves or 
supply them with a queen-cell previously raised elsewhere. If the 
queen killed were old, but had been a good one ill her time, the bees 
may raise a good young queen from her brood, but in the ease of an 
inferior queen no improvement, except in age, need be expected. When 
a queen-cell of good stock raised under the proper conditions is 
given, the result will be as good as by any other method, so far as 
the vitality and prolificness of the young queen are concerned. 

In either case, however, there is a considerable loss in the reproduc¬ 
tion of the worker-force of the hive, much less certainly, hut still 
considerable, when a cell, ready to hatch within two days, is given. 
When allowing the bees to raise a new queen themselves after destroy¬ 
ing or removing the former queen, it will lx* at least 21 days before 



NUCLEI HIVES FOR MATING QUEENS. 


the young queen commences egg-laying; when a cell is given, it will 
be twelve days during which reproduction is at a standstill. Now, as 
good queens cannot be raised, excepting under the very conditions 
which cause brood-rearing to he at its best, it follows that breeding is 
interrupted just when it should be at the maximum. Even a poor or 
old queen will at such a time lay 500 eggs per day, representing for 
21 days a worker force of 10,500 bees and 6,000 for twelve days, but 
as young bees continue to hatch for 21 days after the old queen is 
removed, the weakening of the colony docs not become evident till a 
month afterwards, by which time the circumstances have probably 
passed from memory. 

It is a generally understood fact that there can be only one queen in 
a hive at a time and, with the one exception referred to further on, 
that holds good, as, on the average, from the time the young queen 
hatches till she begins to lay, ten days elapse, and a break in egg- 
laying fo? that period must of necessity occur. To reduce this in¬ 
terruption of breeding to a minimum, or to do away with it altogether. 
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different methods have been evolved and practised, principally by 
American bee-keepers in the first instance. 

The plan which does away with stoppage of egg-laying altogether 
is to confine the queen to the combs of the lower chamber by means of 
a queen-excluding honey board. About half of the combs of brood are 
placed in the upper story, to which a separate entrance is provided. 
A queen-cell is given above and the young queen will take her mating 
flight from the upper entrance, and in due course will commence to 
lay while the old queen in the lower chamber still continues. The 
young laying queen may be removed and used elsewhere and another 
cell given. 

This is an ideal method in theory, but success depends upon a com¬ 
bination of circumstances. These are: a colony covering the combs of 
two stories; a queen in the lower chamber at least two. but better three 
years old; and a free use of the upper entrance by the worker bees, 
otherwise the virgin queen when returning from her mating flight, 
finding no bees at the upper entrance, will be attracted by the lower 
one, will enter, and either kill the laying queen or be herself destroyed 
by the bees. 

To reduce the total interruption of breeding to a minimum for the 
number of queens required, the usual practice* is to divide one colony 
into a number of nuclei of two or three combs, each being given a 
queen-cell and placed apart from others. Many of the bees will, how¬ 
ever, return to the former stand, leaving but young bees behind. 
These are unable to properly take care of the brood and the queen-cell 
and to defend the little hive against intruders. 

There are several ways of overcoming this difficulty. The bees 
for each nucleus may be taken from any hive which can spare them; 
they are shaken into a small empty hive, such as the one shown on the 
right of the illustration. A wire screen is fastened over the top of the 
box, and it is placed in a dark, cool, well-aired position. On the even¬ 
ing of the day following, that is, about thirty hours later, the box is 
taken to the spot where it is to be located. A comb of brood and one 
or two combs containing honey and pollen are taken (without bees) 
from some strong colony and given to the nucleus, a ripe queen-cell 
in a eell protector, or a virgin queen, in an introducing cage, being 
inserted at the same time. 

Another way of making nuclei is to break up into lots of two or 
three combs each, a colony w hich lias just thrown *a swarm. As a 
number of bees will return to the old stand, only one comb of brood 
should he left in each nucleus. Select for the purpose those combs 
containing the greatest amount of sealed brood, and place the combs 
of young brood in the hive on the old stand, where it will be cared 
for by returned bees. 

A swarm may also be divided into nuclei. It is best to allow* it to 
cluster somewhere; then hive it in an empty box and about sunset 
divide it amongst a number of nuclei hives, each containing a comb of 
the brood from which the swarm issued and one or two combs without 
brood. As bees which have swarmed and clustered will stay in any 
new stand, a greater number of nuclei can be made out of a swarm 
than a swarmed stock. The queen of the swarm should, however, be 
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removed, otherwise the bees are likely to crowd to the particular box 
she is in. 

By any one of these methods from four to ten nuclei may be made 
out of a single stock, and thus brood-rearing is interrupted only to 
the extent of one queen for four to ten new queens. In order to still 
further economize, American bee-keepers some years ago adopted a 
system of very small nuclei with miniature frames and only a tea¬ 
cupful of bees in each. These are known as Swarthmore nuclei. 
Owing, however, to the liability of such very small hives being robbed 
out when near an apiary, and the erratic behaviour of these small 
communities in frequently swarming out, the few Australian bee¬ 
keepers who experimented with this system have abandoned it. For 
the raising of the best type of queen, it is essential that from the first 
start of the queen-cell to the commencement of laying of the young 
queen, the most favorable conditions should exist. In the case of 
very small nuclei these conditions are absent during part of the 
chrysalis and the adult stage of the queen’s life. Even in nuclei on 
standard combs in thin walled boxes holding two or three frames, the 
period bet wen the hatching and laying of the queen is often unduly 
extended by climatic influences and the vigour of the young queen 
impaired. 

The influence of extremes of heat and cold may be reduced to a 
minimum by having three or four nuclei in an ordinary hive body, as 
shown by the uncovered hive in the centre of the photograph. A ten- 
frame body will hold four, an eight-frame three nuclei of two combs 
each. The compartments are made by thin, tightly-fitting division 
boards, extending upwards to the level of the top of the hive. Each 
has a separate entrance facing in a different direction and a separate 
thin cover board independent of the ordinary hive roof. 

As it is always desirable to have some spare queens at the end of 
winter, to make good any losses of queens, these nuclei grouped to¬ 
gether in one hive may be carried through the winter, provided there 
are enough bees in each to nearly cover the combs. When queens 
have been removed, the divisions may be withdrawn and the bees 
united under one queen. 

Nuclei may be grouped in yet another way by standing, close to¬ 
gether, two boxes of two compartments each, as shown in the second 
hive from the right in the illustration. The advantage of this method 
is that, after one queen is removed from each box and the bees united, 
a four-frame super may be put on each, allowing an extension of the 
brood nest upwards, as shown on the left. When all combs are occu¬ 
pied, an ordinary hive with entrance in the same position may be 
substituted for the four-frame boxes, the hives moved apart by degrees, 
and run as independent colonies. 

For convenience the nuclei are numbered, the numbers being 
painted on tablets secured by a nail in the centre and used to indicate 
the state of each. The number is in normal position for queen laying; 
upside down, for queen less; diagonal upwards, for queen-cell; hori¬ 
zontal, for virgin; and for queen-fertilized but not laying yet, diagonal 
downwards. 


{To be continued .) 
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CITRUS CULTURE IN VICTORIA, 

By 8. A. Cork , Orchard Supervisor , Bendigo . 


Introduction. 


Fruit-growing in Victoria is rapidly becoming one of the most 
important industries in the State. The area under cultivation is 
extending every year with fruits suitable to their geographical situa¬ 
tion, and in the northern areas, under irrigated closer settlement, 
Citrus culture is making such progress that it bids fair to ultimately 
outstrip all other classes of fruit in area and production. For the 
benefit of those who are embarking on the production of oranges 
and lemons, this article will deal with Citrus culture in all its aspects. 
According to soils, situations, stock, varieties, planting and pruning, 



PLATE 1.—INSTRUCTING SETTLERS AT TON GALA ON CITRUS CULTURE. 


irrigation, cultivation, drainage, manuring, picking, packing, market¬ 
ing, and diseases. 

Soils. 

The suitability of the soil is a most important feature in connexion 
with the successful cultivation of the Citrus family. Perfect drainage 
is an absolute essential. Careful consideration is, therefore, necessary 
in the selection of a soil for the successful growth of Citrus trees. 

The climate of Bendigo is quite as good for the production of the 
orange as the Murray frontages, but the soil is, in many instances, 
unsuitable. Bendigo soils generally are deep to fairly shallow, and 
consist of alluvial and colluvial soils. The subsoil is, in many places, 
retentive; consisting of red and yellow to grey clays, resting on ver¬ 
tical sandstones and slates, and are depicted in Plate 2, Fig 1. Such 
soils require perfect artificial drainage. These soils are found as far 
north as Haywood, Inglewood, and Ooornong. North of the places 
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mentioned, and extending almost to the Murray frontages, and east 
through the Goulburn Valley, are found soils consisting of a shallow 
to deep red loam, overlying a retentive red (day of varying depth, 
lying over layers of silts, grey (days, and gravels. These soils are 
improperly drained unless the subsoil clay is broken through to the 
silt layer below. These red clays, however, coin pat* t again under 
irrigation, and can be classed as unsuitable. Plate 2, Pig. 2, depicts 
this class of soil. 

Throughout this area, and all through the Mallee country, are 
found sand hills or pine ridges. These pine-ridge soils are. generally, 
most suitable. Areas occur, however, when* Citrus culture would 
prove a failure. These areas consist of soils of a very sandy nature, 
immediately overlying gravelly washes. These soils drain too freely, 
and dry out, and can be classed as unsuitable. Plate 2, Pig. 3 re¬ 
presents this class of soil. 



PLATE 2. —SOILS. 


Suitable soils are represented by the sedimentary lints of the 
Murray fringe, the pine-ridge country of the Mallee and the deep 
loamy soils and porous subsoils of the Cohuna, Bamawm, and Ton- 
gala areas—of the first, the composition is all a mixture of clays, 
silts, and sands, carried by floods from the eroded highlands, and 
spread on the fringes of the Murray river. These soils are uniform 
in character and very deep, extending to as much as 20 feet, and 
overlie a sandy and gravelly drift. They are well drained, extremely 
fertile, and produce the finest growth of tree and type of fruit in 
the State. Plate 3 shows orange trees 25 feet high, 25 years old, at 
the orchard of J. Greenwood, Esq., Koondrook. The tree against 
which the owner is standing produced this year. 1912, 25 bushel eases 
of good marketable fruit; last year, 18 bushel cases; and in 1910, 
23 bushel cases. At Echuca and Swan Hill the orange on the same^ 
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-class of soil is equally productive. Plate 2, Pig. 5, depicts this type 
of soil. Mildura is a name known everywhere. The soils suitable 
there consist of the typical pine-ridge country of the Mallee. Deep 
to very deep red sandy soils, generally overlying porous clays, which 
are in many eases intermixed with limestone marl. These clays some¬ 
times overlie silts, and these in turn overlie gravelly drifts. Mr. J. 
T. Grossman, of Mildura. in a letter of 18th August, 1912, writes— 
“ He the general feature* of the Citrus regarding prolific bearing, the 
very limy and gravelly soils should be avoided. A stiff land may be 
made to suit the orange, provided it is well drained and the trees 
regularly manured, and the character of the soil changed by green 
manuring. The more sandy and deep loamy soils art* the more suit¬ 
able. They are better drained, and allow deep cultivation."’ These 
pine-ridge soils are also found at Coliuna, Bamawm, and Tongala, and 



PLATE 3. —ORANGE TREE, 25 YEARS OLD, AT J. GREENWOOD’S ORCHARD. 
YIELD, 1912, 25 BUSHEL CASES. 


they extend right through the Mallee. Their drainage is good, and 
the type of fruit produced excellent. Plate 2, Fig. 6 represents this 
class of soil. 

Another class of soil found in the northern irrigable areas consists 
of a deep red loam, overlying a porous clay, intermixed slightly with 
limestone marl. This porous subsoil overlies a yellow silt, which in 
turn overlies alternate layers of gravels and silts. This class of soil 
is distinct from that shown in Plate 2. Fig. 2. as the soil is deeper and 
more open in texture, and the subsoil is intermixed with sandy par¬ 
ticles, which permit of perfect drainage and makes it very suitable 
for Citrus culture. Plate 2, Fig. 7 represents this class of soil. 

Other suitable soils of limited areas may be quoted, such as deep 
. granitic soils, overlying porous subsoils of friable clays, and sedimen¬ 
tary soils overlying gravelly washes along the fringes of creeks and 
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rivers. Generally speaking, a suitable soil for Citrus culture should 
be a deep loamy soil, overlying a porous subsoil, which in turn over- 
lies a gravelly wash as shown in Plate 2, Pig. 8. Red soils, as far as 
my experience goes, do not make any difference in the deeper red 
colour of the rind. The rich red tinge of the Navel variety appears 
equally in all the classes of soils indicated in Pigs. 5, 6, 7 of Plate 2. 

Tests of the subsoil of any area to be planted should always be 
made before planting, so as to thoroughly understand its character, 
quality, regularity, and freedom from any hardpan or impervious 
layers of cements, as shown in Plate 2, Pig. 4. Its porosity can be 
determined by digging a hole 4 feet square and 2 feet deep, under 
absolutely dry conditions in the summer months, January or February. 
The hole should then be filled to the surface level with water, and in 
two days this water should have thoroughly drained away naturally, 
if it does not do this, the soil requires under-drainage. 

Situation. 

The aspect of the orchard should bo well considered. Citrus trees 
like a well sheltered and warm situation. The generally flat surfaces 
of the suitable areas do not lend themselves to much choice, but 
advantage should always be taken of any eminence. The orchard 
should be given, as near as possible, a northerly and an easterly aspect, 
and should be protected from the south and west. The climatic con¬ 
ditions of the north and east are congenial. The cold winds of the 
south and the west are very severe on young trees, as well as on the 
young growths of old trees. On the plains of the north frosts are 
rarely severe enough to do any serious damage. Any fall oC tem¬ 
perature below 29 degrees Pah. may injure the lemon, but the orange 
will withstand more severe conditions of frost. Only on rare occa¬ 
sions have very low temperatures occurred, as can be shown by the 
following table. Taking the three places named as typical of the 
climate of the Citrus areas:— 



Temperatures for 1910. 

Greatest High and Low known 

Place 

Highest 

Lowest 

Highest 

T owest 


Maximum. 

Minimum. 

Maximum 

Minimum 

Mildura 

108°, Dec. 29th 

30°, 2lst July .. 

123° 

23° 

Bendigo 

105°, 26th Jan 

.12 *8°, 4th June.. 

117° 

2j° 

Echuca 

100°, 2flt.h Jan 

32 6°, 21st July 

115° 

23° 


In the midlands and the south, although every advantage is taken 
of soil and situation, the orange produces a fruit of thick rough rind, 
with much rag, and of poor quality. The lemon does much better, 
and can be grown, practically, all over the State under congenial 
soil conditions—Doncaster and some parts of Gippsland being especi¬ 
ally favorable. The suitable irrigable areas of the north successfully 
produce all classes of Citrus fruits. 

Under irrigation, and on Closer Settlement blocks, mixed culture 
is the general practice. Blocks are as a rule small, and the holder 
has to produce many varieties of produce—lucerne, fodder crops, 
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vegetables, and fruit. Wherever practicable, suitable areas should 
be given over wholly to the production of special crops. There 
should be Citrus areas, deciduous fruit areas, and vine areas, distinct 
from lucerne areas, and mixed fodder crops. This would modify, to 
a large extent, the danger of over-irrigation, and under seepage, so 
injurious to Citrus trees, caused by the laying out of closer settle¬ 
ment blocks on wrong lines. Under intense culture, Citrus trees 
should be planted on the highest portion of the land. The highest 
portion is usually the sandiest and best drained, and along the highest 
points the irrigation channels are brought to command the block. 



PLATE 4.— 1*L\N OF IRRIGATION HLOCK, SHOWING 10-ACRE CITRUS ORCHARD 
PLANTED ON THE SQUARE SYSTEM. 

Tiws 22 tV«*t uplift : wriili* 10 churns to .*» inches. 

MxjthiHatory. Ariows denote flow of water : 400 to 3SMI contour lines. 


Citrus trees require more frequent irrigation than deciduous fruit 
trees or vines, and, economically, the planting of the highest land 
with Citrus follows as a natural deduction. Lucerne requires more 
water than fruit trees, and if planted on the high ground, and the 
frnit trees planted adjacent to and below the lucerne, under-seepage 
is likely to occur with great damage to the orchard block. The older 
irrigators of this State will have recognised these conditions long 
Jigo. Plate 4 represents a closer settlement block set out according 
to soil and situation for the guidance of new settlers. 
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To shelter the orchard from the south and west it is advisable to 
aid the situation by suitable wind breaks. Sugar Gums and Pepper 
trees planted, alternately, at a distance of 20 feet apart will make a 
suitable breakwind as far as shelter is concerned. The Sugar Gum 
grows high, and the Pepper tree has foliage right to the ground. 
These trees should never be planted nearer the orchard than 50 feet. 
Tagasaste (Tree Lucerne) is most suitable, and can be planted half 
a chain away from the orchard. It is a quick grower, long lived, 
makes a dense hedge, and can be trimmed, nor is it a robber of the soil. 
These trees should be planted in the early spring (August), at a dis¬ 
tance of 8 feet apart. Olives can also be used as a breakwind. They 
do not grow rapidly, but form a valuable adjunct to the orchard, and 
should be planted 30 feet apart, half a chain away from the orchard. 
Varieties suitable—Black Italian, Blanquet, Bouquettier, Verdale, 
Lucca, Manzanillo, Hardy’s Seedling No. 1. Cork Oaks (Quercus 
Suber) could also be used, planted 30 feet apart, and half a diain 
away from the orchard. They are evergreen, and should eventually 
be of commercial value for the cork they produce. 

(To be continual.) 


A CONSIDERATION OF TIIE CAUSES OF STERILITY 
IN FEMALE DOMESTICATED ANIMALS. 


By G. IIcslop, L.V.Sc. (Veterinary Staff). 

Sterility may be defined as the incapacity on the part of an animal 
to reproduce its species. It may be absolute or permanent, relative 
or transient. 

Absolute when fecundation does not take place. 

Relative when fecundation occurs only very occasionally, and when 
development of the young animal is arrested by accident or abortion. 
A relative sterility may occur in animals in low condition, when, 
owing to malnutrition, there is imperfect development of ovum in 
the ovary and absence of sexual desire. It may also occur in fat, 
obese animals, where there may be fatty changes in the generative 
organs themselves. 

Relative or transient sterility is produced by causes which are 
removable, and is, therefore, amenable to treatment. Absolute 
sterility, as the name implies, is incurable. 

Fertility in animals is dependent upon normal structure and 
function of the generative organs, and any abnormality may be pro¬ 
ductive of either partial or complete sterility. 

In order to understand the various abnormalities which may give 
rise to sterility, it will be necessary to give a short description of the 
female generative organs. For the purposes of this article these 
organs may be said to comprise:—(1) the ovaries; (2) the womb; 
(3) the uterine tubes; and, (4) the vagina. 
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The ovaries are two bean-shaped structures (about the size of a 
hen’s egg in a mare) situated about a hand-breadth behind the corre¬ 
sponding kidney. They are situated in the abdominal cavity, and 
are suspended from the abdominal “roof'’ by a large expansive mass 
of ligament. They are concerned in the development of ova or eggs 
at the various periods of “season" throughout the generative life of 
the animal. 

The womb is a hollow muscular sac, which, like the ovaries, is 
suspended from the abdominal roof by large folds of ligament. It 
is Y-shaped, being made up of a cylindrical body from which, in front, 
two horns (right and left) are given off. and these, run forward 
towards their respective ovaries. At the forward termination of 
these horns, and connecting them up more or less completely with 
the ovaries, are the uterine or fallopian tubes. These tubes convey 
the ova or eggs from the ovary to the womb, where, if the ovum is 
fertilized, further development will take place. 

Portion of the hinder part of the womb projects outwards into 
the cavity of the vagina, and is somewhat constricted where it joins 
the vaginal wall, forming the so-called os. or neck. In a normally 
•levclopcd os this constriction does not bring about perfect occlusion 
of the passage between the vagina and the womb, although a very 
great reduction in the size of the opening is thus occasioned. 

The vagina is a tubular passage, about fi to £ inches in length in 
the man*, leading from the neck of the womb, and opening externally. 

The generative organs of the domestieated female animal are only 
in a state of greatest activity during tin* prime of life. The most 
notable characteristic of their functions is their quality or state of 
being regularly recurrent. 

Prior to the attainment of puberty the generative organs are 
inactive and incapable of reproduction; but, when the age of puberty 
is reached, this period of inactivity gives place to one of periodical 
activity. This change occurs in both sexes, but is earlier attained in 
tin* female than in the male, and marks the animal's arrival at sexual 
maturity. 

The age of puberty is variable and indefinite in that it is controlled 
by a number of outside influences, such as climate, work, and food. 
For instance, animals bred in hot countries reach sexual maturity 
earlier than those animals of the same species bred and reared in cold 
countries. 

With the advent of puberty, changes take place in the generative 
organs, one of the most important of which changes is the occurrence 
of Season or Heat. The occurrence of season in animals is dependent 
upon the attainment of puberty, and upon the development of a 
ripened ovum in tlie ovary. It has been shown by experiment that 
if the ovaries are entirely removed from a female animal by an opera¬ 
tion, such as spaying, season will not occur. This is an interesting 
fact, as it enables us to understand a number of the phenomena 
associated with some forms of sterility, one of the symptoms of which 
is total absence of season or heat. 

Immediately prior to the appearance of season, an ovum or egg 
undergoes ripening in the ovary and escapes along the uterine tube, 
being conveyed towards the womb. If a male and female animal 
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become mated at this time the egg will become fertilized by one of 
the living particles contained in the semen of the male. The union 
of these male and female elements will result in the formation of a 
new individual, which will subsequently undergo development in the 
womb of the female until expelled at birth. 

Prevalence op Sterility. 

In the absence of statistics it is impossible to arrive at any conclu¬ 
sion regarding the prevalence or otherwise of sterility. In certain 
individual studs pregnancy and sterility figures have been kept, and 
these furnish the only information that is available, as far as I can 
ascertain. As these figures refer principally to pure-bred animals, 
they cannot be taken to apply generally, as it is a well-known fact 
that the degree of sterility is greater in pure-bred stud animals than 
in animals less subjected to artificial conditions of feeding and 
exercise. 

In female animals other than mares it lias been impossible to 
collect any reliable data from which fertility and sterility tables could 
be worked out. 

Statistics furnished by English authorities go to show that from 
25 to 30 per cent, of mares used for stud purposes fail to produce 
foals. I am unable to ascertain if artificial insemination was prac¬ 
tised in the studs from which these figures were obtained. In all 
probability it was not, for figures supplied by one of the large German 
Studs go to show that the percentage of sterility in that stud was 28 
before artificial insemination was practised, and that after artificial 
insemination was introduced this percentage of sterile mares was 
reduced to 21 per cent. 

The degree of sterility varies in different breeds. For instance, 
in Great Britain, in Shire mares the average percentage of sterility 
was shown to be about 37, while in Clydesdales the percentage was 
about 32, and in Welsh and polo ponies the percentage was about 30. 

An examination of the figures available goes to show that an 
enormous annual loss is occasioned by this high degree of sterility in 
the larger domesticated animals, and, therefore, any means to remedy 
the evil will commend itself to breeders. 

Causes op Sterility. 

Injudicious breeding and mismanagement.—A great number of 
cases of sterility have as their casual agent some error in dieting and 
exercising. “ Condition ” in an animal intended for stud purposes 
bears an entirely different relationship to “ condition M in an animal 
intended for slaughter and food. Grossness should never be con¬ 
founded with good-breeding condition, it being a well-established fact 
that very fat animals, especially females, often fail to conceive when 
mated. 

Sterility is frequently seen in animals specially prepared for show 
purposes, where obesity and grossness are often associated with idle¬ 
ness and lack of exercise. 

In race-horses there is often noticed a remarkable degree of 
sterility, especially in females. As these animals are not usually 
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allowed to breed until after the completion of their racing career, a 
condition of sexual inertia is established; in addition, the hard, dry 
food given in a racing stable tends to hold in abeyance the powers of 
procreation. Such animals, in the majority of cases, require a long 
spell at grass before they are mated, in order that they may be capable 
of reproduction. Food, although probably only an accessory cause, 
exercises a remarkable influence upon the production of sterility. 
Unbalanced rations containing excesses of foods which are rich in 
carbohydrates (starch and sugar) are capable of producing varying 
degrees of sterility; such a food as brewers’ grains being especially 
notorious in this respect. Foods, such as peas, beans, lucerne, and 
clovers, containing large quantities of nitrogenous substances, are said 
to increase fertility. This they probably do to a limited extent by 
increasing sexual desire and assisting in rousing up a sluggish and 
inert condition of the ovaries to the production of ova and season. 

Poverty and overwork are conditions which are often associated, 
and which tend to lower the fertility of the animal by bringing about 
ovarian inertia. 

The influence upon fertility exercised by age is worthy of con¬ 
sideration. The ability to reproduce the species becomes gradually 
less as age increases beyond the period of full physical development, 
until, finally, in old age. the sexual function ceases altogether. 
Animals which have been mated soon after the attainment of puberty 
are more likely to conceive than animals which have been kept sexually 
idle until old age is reached and then mated. 

In-breeding exercises an influence upon fertility, it being found 
that continued in-breeding results in the production of animals 
possessing varying degrees of* barrenness. 

Hybrids, such as mules, are generally regarded as being sterile. 
Cases have been recorded where mules of both sexes have been capable 
of reproduction, but these eases are exceptional, the rule being that 
hybrids are sterile. 

In mares of an exceedingly excitable temperament it is often 
nolieed that immediately after service the semen is ejected by a series 
of violent straining motions of the genital organs. In these eases the 
effect of exhaustive work before service is beneficial. This fact was 
probably first noticed by the Arabs, as it was a common practice with 
them, in dealing with excitable mares, to submit them to a fatiguing 
gallop immediately before service, and afterwards to leave tlietn quietly 
at rest. 

In vicious draught mures, brisk exercise and the pouring of cold 
water over the hind quarters and loins after service has proved of 
benefit in preventing the ejection of semen. 

Climate, as well as exercising an influence upon puberty in animals, 
may influence fertility. Animals subjected to sudden changes of 
climate are often rendered temporarily sterile until acclimatised. It 
has been noticed that animals arc more fertile in countries where the 
climate is fairly even, and is not subject to sudden extremes of 
temperature. 

In animals affected with chronic debilitating diseases or fevers a 
temporary and sometimes a permanent sterility is present, in which 
there is dullness of sexual desire and faulty development of ova in 
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the ovary. In the treatment of this condition, certain drugs having 
a stimulating action upon the generative organs are indicated. These 
drugs include strychnine, compounds of phosphorus, arsenical com¬ 
pounds, and several non-official drugs. Another favorite drug amongst 
some horse-breeders, but one falling rapidly into disuse amongst veteri¬ 
narians, is eantharides (Spanish dies). 

In the use of any of these drugs for ovarian inertia the breeder 
should be guided by the advice of his veterinarian, for, owing to 
injudicious use, they have been responsible for the production of 
sexual and other disorders more serious in their consequences than 
those for which they were originally administered. 

A large number of cases of sterility have their origin in alterations 
in, and diseases of, the ovaries. This is especially true of the majority 
of cases of sterility occurring in cows, where alterations in the ovarian 
substance are common. These alterations usually take the form of 
cysts, which, by enlargement and pressure, destroy ovarian tissue and 
prevent the development of ova. It is not usual for both ovaries to 
be cystic at the same time, excepting in well-advanced, old-standing 
cases. Where one ovary is cystic and the other one healthy it is quite 
possible for the healthy ovary to take up the whole function of pro¬ 
duction of ova and for the animal to conceive. Usually, however, a 
cystic condition of an ovary gives rise to irritation in other parts of 
the genital tract, causing straining and expulsion of the semen at the 
time of service. The remedy for this condition is surgical, and has 
for its object the breaking of the cyst wall and the liberation of its 
contents; or, in some cases, the removal of the diseased ovary and 
cyst, leaving the normal ovary to carry on the whole function of 
development of ova. 

In pampered, obese animals a condition of fatty degeneration of 
the ovaries frequently exists. Pat animals are notably infertile, and 
where fatty changes take plaee in either the ovaries or the uterine 
tubes the animal is permanently sterile. Except in the early stages 
the condition is incurable. Dieting on foods poor in starch, sugar, 
and fats, together with constant and properly regulated exercise, is 
about the only treatment likely to have any beneficial effect. 

Diseases of the generative organs, such as tuberculosis, and 
malignant tumors or growths affecting the ovaries, are rare, but when 
present give rise to sterility. In the ease of growths the only effective 
treatment is surgical removal. 

Among sterile mares the majority have at some time in life been 
pregnant, or have been capable of procreation; the number which have 
been totally barren throughout life being relatively small. The 
cause of these cases of sterility in one-time pregnant animals is refer¬ 
able to the previous parturition, at which there was either partial or 
complete retention of the afterbirth, with or without injuries 
(abrasions and lacerations) of the genital organs themselves. Reten¬ 
tion of the afterbirth is attended with much more serious consequences 
in mares than in other animals on account of the susceptibility of 
mares to * 4 blood poisoning M and 4 4 founder. M Retention of the after¬ 
birth usually occurs in those births in which the expulsion of the young 
animal from the womb is unduly hurried. It may also occur in cases 
where birth has been unduly retarded. The semi-attached afterbirth 
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becomes putrid owing to bacterial infection, and this gives rise to 
catarrhal conditions of the lining membranes of the womb and vagina. 
The presence of this catarrh may, in some cases, be demonstrated by the 
occurrence of discharges of more or less thickened fluid material from 
the vagina. In the majority of eases, however, owing to closure of the 
neck of the womb by plugs of catarrhal material the fluid is retained 
within the womb and no vaginal discharge may be seen. Sometimes 
h catarrhal condition of the membranous lining of the vagina may 
co-exist with catarrh of the womb, in which case the discharge is 
profuse. In chronic catarrh the lining membranes become consider¬ 
ably thickened, and permanent sterility results. Even in mild cases 
the presence of this catarrhal fluid, which is usually acid in reaction, 
is fatal to conception on account of its destroying action upon the 
living elements contained in the sperm of the male. If pregnancy 
does occur it is usually followed by early abortion. Treatment should 
consist of frequent flushing of the womb with weak antiseptic and 
alkaline solutions to destroy the bacteria or germs and to correct the 
acidity. 

Occlusion of the opening at the neck of the womb, which may be 
present in eatarrli of the womb, or may occur as a separate condition, 
acts as a mechanical harrier to the passage of semen towards the 
ovum, and fertilization cannot take place. ruder normal circum¬ 
stances when season is present in a female animal there is sufficient 
dilatation of the os to allow the semen to pass along into the womb 
and meet with and fertilize the ovum elaborated at this time. Very, 
often occlusion is brought about by injuries, such as tearing and 
abrasions, received at the time of a previous parturition, when, on 
healing of these wounds taking place, there is formation of thickened 
tissue around the os which obliterates the opening communicating 
between the vagina and womb. Rome of these injuries are caused 
by the straining efforts of the mother in expelling the young animal 
at birth, while others are produced by the injudicious use of ropes, 
hooks, knives, and other instruments by persons in attendance upon 
the mother at the time of parturition. In simple occlusion of the os, 
unaccompanied by catarrh of the womb or vagina, the treatment 
adopted should be in the direction of dilating the passage. This can 
usually be accomplished by passing the hand, previously well oiled, 
into the vagina and directing it forward until the fingers come in con¬ 
tact with tlie neck of the womb. By gentle pressure with one finger 
over the centre of the os. at the same time giving the hand a rotary 
motion, an opening can be made w hich can be further dilated by inser¬ 
tion of other fingers until it is-large enough to allow the whole hand 
to pass through into the womb. Perfect cleanliness is necessary in 
order to insure success. The vagina should he flushed out with weak 
antiseptic solutions both prior and subsequent to dilation. The hands 
of the operator should be well washed and disinfected, and the nails 
trimmed in order to prevent injury to the womb. The use of instru¬ 
ments in order to bring about dilation, in the majority of eases, is 
quite unnecessary, and, unless used with extreipo caution, may bring 
about fatal results. Their use should not be undertaken by any one 
other than a qualified veterinarian. In eases of occlusion of the os, 
the use of the inseminator is of considerable value in bringing about 
pregnancy. 
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Abortion is a frequent source of sterility. Two forms of this 
malady are recognised, namely:—(1) a contagious form, due to a 
germ which gains entrance at the external genital opening, or through 
the digestive system; and (2) a non-contagious form. This non- 
contagious form may be due to a number of causes, the chief of which 
are—(1) external violence inflicted upon the mother during preg¬ 
nancy; (2) the action of certain drugs which exert contractile 
influences upon the muscular structure of the genital organs; (3) 
ingestion of food-stuffs affected with various forms of moulds or 
fungi. Commonly associated with abortion is retention of the after¬ 
birth and bacterial infection of the genital tract, also internal injury 
to the womb, os, and vagina. The relations of these conditions to the 
causation of sterility have been previously referred to. 

Cows which are known as “ bullers/’ and are practically always 
in season, are invariably sterile, and are suffering from a condition 
which is incurable. In cows the removal of the ovaries by an opera¬ 
tion such as spaying controls to a great extent the morbid sexual 
desire, thus rendering the animal capable of being rapidly fattened 
and slaughtered. 


SECOND VICTORIAN KOO-LAYINO COMPETITION, 1912-13. 


Monthly Report, ended 14th February, 1913. 


By II. V . Hawkins, Poultry Expert. 

The results obtained from the Competition Pens during the past 
month, despite trying conditions existing, were highly satisfactory. 
On two occasions the thermometer rose above 105 in houses, necessi¬ 
tating the constant use of the hose in the pens and on the birds them* 
selves. Fortunately, no death from heat apoplexy occurred, and 
the health of the birds is excellent. Two useful showers of rain fell, 
which helped to soften the ground and put good heart into the birds. 
Mr. S. Brown’s White Leghorns are still well in the lead with a total 
of 1,318 eggs. Mr. K. Waldon’s White Leghorns now occupy second 
position with 1,246 eggs. Neither pen has had any replacement, and 
both teams look remarkably fit, though Mr. Brown’s are inclined to 
loosen in feather, which is an indication of moult. It is anticipated 
that there will be a very close finish between the first three pens. 

Feeding .—Care had to be exercised in feeding during the hot 
weather. On several occasions the mid-day meal was withheld, and 
the evening grain reduced; wheat being used almost exclusively, and 
an increased supply of green feed. 

Broodiness. — There has been an increased tendency during the 
last week for the birds to show broodiness, this being attributed to the 
humid condition that existed, and which hastened many birds into 
the moult. 

The total number of eggs laid up to date is 71,668—an average of 
1,038.6 eggs per pen, which must be considered as highly satisfactory. 
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SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13, 

Commencing 15 th April , 1912. 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 


No. of 
Pen. 

Breed. 

Xume 01 Owner. 

Eggs laid 

April 16 
to 

Jan. 14. 

during con 

Jan. 15 
to 

Feb. 14 

ipetitlon. 

Total to 
Date (10 
months). 

Position 

Competi¬ 

tion. 

40 

White Leghorns 

8. Brown 

1.178 

140 

1,318 

1 

20 


E. Waldon 

1.103 

143 

1,246 

2 

47 

,, 

J. K. Bradley 

1,117 

118 

1,235 

3 

31 

* » 

G. Edwards 

1,105 

124 ! 

1,220 

4 

•2 


K. W. Pope 

1,084 

119 

1,203 

5 

28 


F. G. Eagleton 

1,100 

98 

1,108 

6 

£5 


it. L. Appletoid 

1,060 

135 

1,195 

7 

70 


C. j. Beatt\ 

1,053 

131 

1,184 

8 

23 


W. Me Lister 

1,077 

101 

1,178 

• 

37 


C. B. Bertlesmeler 

1,067 

111) 

1,177 

10 

1 


J. Campbell 

1,055 

118 

1,173 

11 

£9 


W. G. Swift 

1,032 

138 

1,170 

12 

18 


W. B. Creilin 

1,042 

126 

1.168 

13 

S3 


H. McKenzie 

1,017 

146 

1,163 

14 

0 


J. Spotswoori 

1,065 

94 

1,150 

16 

46 


Wooldridge Bros 

1,011 

140 

1,151 

16 

40 


W. Purvis 

1,019 

123 

1,142 

17 

38 


K. Moy 

1,010 

123 

1,133 


20 


J. B Brigden 

1,009 

124 

1,133 

1 18 

53 


H. Hodges . 

992 

139 

1,131 

20 

83 

(| 

Percy Walker 

983 

143 

i ,126 

21 



Sargeufri Poultry Yards 

1.013 

107 

1,120 

22 

48 


GrUtlu Cant - 

- 1,008 

110 

1,118 

23 

U 


J. H. Wright 

997 < 

111 

1,108 

24 

44 


A W Hall 

981 

116 

1,097 

25 

5 


J. H. Brain 

966 

123 

1,089 

26 

7 


A H. Padmau 

962 

111 

1,073 

27 

50 


A. Ah pee 

980 

92 

1,072 

28 

32 


8 Brand mt 

917 

143 

1,060 


• 


J B. McArthur 

949 

111 

1,060 

I 29 

10 

IA.C. Brown Leg- 

S P. tides 

922 

137 

1,059 

\ 


horns 





31 

46 

Black Orpingtons 

H. A Latigdon 

965 

94 

I 050 

1 

61 

„ 

Jus. Ogden 

955 

102 

1,057 

1 33 

10 

W lilte Leghorns 

Cowan Bros. 

934 

123 

1,057 

t 33 

2 


B Rowlinson 

956 

100 

1.056 

35 

42 


Mrs. Keiupster 

937 

117 

1.054 

36 

60 


Morgan and Wat-on 

916 

134 

1,050 

37 

64 

% 

H Merrick 

921 

128 

1.049 

38 

16 

M 

Mrs. Steer 

921 

119 

1,040 

30 

36 


C. H. Busst 

918 

121 

1.030 

40 

30 

ft 

Mrs. Stevenson 

918 

106 

1.024 

41 

12 


T. H Stafford 

t'Sl 

138 

1,019 

42 

51 


H. Hammill 

896 

111 

1,007 | 

46 

3 

Black Orpingtons 

King and Watson 

919 

87 

1,006 

44 

66 

W'hite leghorns 

M. A. Monk 

893 

111 

1.004 

45 

66 

,, 

A. H Thomson 

885 

105 

990 

46 

18 


G. Purton . 

854 

127 

981 

47 

57 

|( 

B Walker 

843 

135 

078 

48 

60 

,, 

Mis* B. K. Ryan 

865 

110 

075 

49 

66 

, ■ • 

J. Moloney 

833 

125 

05« 

50 

11 

Black Orpington- . 

T. S. Gooduwon 

845 

112 

057 

51 

4 

White Leghorns 

J. Blackburne 

831 

118 

040 

52 

*27 


E. Nash 

833 

109 

042 

56 

64 


F. R. DeGaris 

843 

87 

030 

54 

41 


A. Stringer 

831 

97 

028 

55 

56 

Brown leghorn* 

J. Matheson* 

795 

125 

020 

56 

16 

Sliver Wyandotte* 

R. Jobling 

802 

115 

017 

67 

68 

White Leghorns 

W. J. McKeddie 

780 

122 

902 

58 

8 

Black Orpingtons .. 

D Fisher 

813 

78 

891 

69 

58 

White Leghorns 

W. J. Stock 

799 

76 

875 

60 

21 

• » 

J. O’Loughlin 

757 

100 

857 

61 

17 

40 

S. Childs . 

746 

106 

852 

62 

52 

Minorca* 

Chalmers Bros. 

783 

58 

841 

66 

22 

White Leghorns 

W. N. Ling 

740 

96 

836 

64 

67 

Ancona* .. 

A. K Manning 

743 

01 

834 

66 

50 

Wlilte leghorns 

W. J. Seabrldge 

721 

102 

823 

66 

34 


R. F B. Moore 

689 

117 

806 

67 

18 


B. Mitchell 

677 

00 

776 

68 

86 

Old English Game 

K. J. Barrett 

670 

01 

761 

69 

26 

.. 

(Reserved > 



— 




1 Totals 

63.782 

7.886 

71,668 
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GENERAL NOTES. 

WESTERN WOLTHS RYE GRASS- 

This new grass, said to bo a sport from the ordinary Italian rye 
grass, is an extremely rapid and vigorous grower, and some account of 
a first year’s test with it is given in the New Zealand Journal of 
Agriculture. At Iluakura Farm it surpassed all rye grasses, making a 
rapid dense growth, and providing excellent spring feed. Sown on 
14th May, it was ready for feeding about 1st October. It is said to be 
superior as a forage crop to, say, peas and oats, because it gives several 
good after-cuttings. The dairy herd did as well on this grass as on a 
mixture of peas and oats, and it is suggested that the new rye should 
provide excellent hay for horses. Being related to Italian, it is not 
suited for sowing to pasture as it dies out, but its place is that of a 
forage crop in the rotation. It is adapted to wet districts and good 
soils, and, as stated, it has the merit of producing several cuts in one- 
season. At the* time of writing, 15 tons to the acre was being cut at 
Ruakura. 

THE DAIRY COW— 

A cow requires food whether she is milking or not. The amount of 
food necessary to maintain a dry cow in fair condition, so that she will 
neither lose nor gain in weight, represents what is called her kk main¬ 
tenance requirement. ” The maintenance requirement of healthy cows 
of similar weight does not vary much. If a row is milking, however, 
she must consume and digest food in excess of her maintenance require¬ 
ment. Otherwise she will lose in weight. The food consumed by a cow 
yielding milk is thus utilized for two different purposes. One* part i& 
required for maintenance, and this may be set down as working ex¬ 
penses. The other part is utilized to fill the milk-pail—it is tin* raw 
material from which milk is produced. What is a good cow? It is 
one which can digest and assimilate for milk production an amount of 
food which largely exceeds her maintenance requirement. But cows 
vary widely in this respect. From the University of Missouri there 
comes an interesting discussion of this topic* in Experimental Station i- 
B idle tin No. 2. During two years the herd-testing at the station 
showed No. 27 cow to be a good milker, and her half-sister, No. 62, a 
bad one. They were registered Jerseys. In the third year it was 
decided to compare the food requirements of these cows, and for this 
purpose both were calved, as it happened, the same week. During the 
lactation period the food to each was regulated so that the live-weights 
remained constant, and the amounts of milk and butter fat wen* then 
compared with the amounts of food consumed by each cow. In the 
results it was found that the good milker was consuming about 2*4 
times as much food, after deducting her maintenance requirements, as. 
did the bad cow, and she also produced about 2% times as much milk. 
Altogether, with the good cow, 35 per cent, of" the ration went for 
maintenance and 65 for milk; with the bad one the figures were 56 and 
*7; had cows may yield as much milk as five good ones, but they 
will require twice as much food for maintenance purposes. As it is only 
the food utilized in excess of maintenance that leaves a profit, the* 
benefits of herd-testing are hereby emphasized. 
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LUCERNE HAY— 

When lucerne is carelessly handled in hay-making there may be 
considerable loss in weight, and still more in actual feeding value. In 
Bui. 35 of the Colorado Exp. Sta. it is stated that in average lucerne 
from 40 to 60 per cent, of the crop consists of stems, the balance being 
leaves. As the hay dries the leaves become brittle, and, together with 
the finer stems, are easily broken off in the process of hay-making. 
It is calculated that in Colorado the loss from this cause ranges from 
15 to 66 per cent, of the total crop by weight. These leaves are the 
most nutritive part of the crop. In his standard work on “Farm 
Foods,” Wolff states that in clover the leaves contain more than half 
the flesh-formers of the whole crop. A similar estimate may safely 
be assumed for lucerne, and the importance of saving the leaves during 
haying is 1 hereby emphasized. In making lucerne hay, the crop as 
left by the mower should he drawn into wind-rows before it reaches 
the brittle stage, and allowed to dry still more in that position until 
it is ready for carting. In rows the material will he sufficiently 
compact to hold most of the leaves when ready to lift, and, moreover, 
this kind of drying will preserve the eolour better. Where a crop 
lias been left too long in the swathe of an afternoon a dewy morning 
next day will often allow it to be raked together with little loss. On 
dry bristling lucerne the horse-rake is a had implement, and it is worst 
naturally when the crop is light. 


FARM COTTAGES - 

It is a fact to be much regretted that on very many of the larger 
farms in this State no provision is made for the housing of married 
workers. In most districts of England and throughout Scotland 
all the farms of any considerable size have cottages as part of the 
regular equipment, and in the men who occupy these cottages the 
farmers have the best and most reliable of their workers. The married 
man is the sheet anchor of the British farmer. In Victoria, if a 
farm worker marries—and it will often he the best who marry—he 
is practically forced out of the ranks of hired labour. There appear 
to be three courses open to him. lie may give up farm work altogether 
to take up other work in the city where he can get a house. Tie may 
hold on at farm work intermittently by living apart from his wife. 
In the third place, he may take up a small block on his own account 
where the returns to his labour will tend to be limited by the capital 
and appliances at his command. From the point of view of produc¬ 
tion none of these is a contingency which the farmer as a class can 
desire; and the want of farm cottages which is characteristic of the 
State makes it difficult to retain the best class of agricultural labour 
permanently in the service. Plans and specifications of farm cottages 
were given in this Journal of Aug. and Nov., 1909, and in Jan., 1910, 
by A. S. Kenyon, C.E., Engineer for Agriculture, and the cost of 
materials and labour was fully detailed. 
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THE USE OF 


PHOSPHATES IN 
AORKTLTUIE.* 


VICTORIAN 


By Joint \Y. Paterson, P.Sc. % PhJ)., Experimentalist, and P. l\. Scott y 
Chemist for Agricultart. 

Phosphorus is an essential constituent ot* living protoplasm. It is 
absorbed by plants as phosphoric acid or phosphates, which are highly 
oxidized compounds ol* phosphorus ami are lion-poisonous. Phos¬ 
phorus is always concentrated in those parts of the plant where cell 
growth is most active, and is abundantly present in ripe seeds. It 
is intimately connected with the vital processes of reproduction and 
growth, and the amount of phosphoric acid removed by crops is more 
constant than of any other single constituent of crop ash. 

Being a mineral constituent, phosphoric acid must be obtained 
from the soil. In his Presidential Address to this Section (Adelaide, 
1907), Dr. (-berry showed that Victorian soils are commonly deficient 
in phosphoric acid as judged by European and American standards, 
and a large number of soil analyses were quoted showing that this 
was so. 

The subject has been dealt with by the same author in the Year- 
Book of Agriculture (1905) of this State. Analyses of ISO soils are 
quoted, and the results are averaged under six distinct types or local 
groups as follows:— 

Phosphoric Acid per 100,000 Dry Son 


Hill soils (30 samples) 


Northern Plain (34 samples) . . 

(H 

Coastal Plain (85 samples) 

61 

Volcanic soils (24 samples) 

61 

Mallee (5 samples) 

47 

Drained swamps (8 samples) 

76 

Average (186 soils) 

62 


In his book on “The Soil." Hall quotes analyses of ten typical 
English soils which average 98 parts per 100.000, which is 58 per¬ 
cent. above the Victorian average, and also 5N (approx.) above each 
of the Victorian groups. Maercker (Germany) classes soils as fol¬ 
lows in regard to phosphoric acid contentPoor, 50 parts per 
100,000; medium, 50 to 100 parts; normal. 100 to 150; good, 150 to 
250; and rich, over 250. Ililgard (America) says that in virgin soil 
less than 50 is seriously deficient unless accompanied by much lime; 
sandy loams, with fair supply of lime, 100; sandy loams, with poor 
supply of lime, 200; and clayey soils not less than 200. According 
to English, German, and American standards, therefore*, it appears that 
Victorian soils fall seriously below the permissible limit when they 
are viewed as groups. 

The method of averaging soil analyses however is not satisfactory r 
and while, in practice mixing soils has commonly a good effect, as much 
cannot be said for mixing the figures. We have therefore arranged 
the above 186 soils showing w T hat percentage of the soils of each local 
group fails within stated limits of phosphoric acid. The steps selected 

* Addrea delivered at tha Melbourne meeting (1913) of the Austral an i.-m Association for the 
^Advancement ofjSci»*nce 
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rise by 10 parts per 100,000 up to 100 parts, then by 50’s up to 200, 
while the few over 200 are classed together. 

PERCKNTAOE OK Son.s FAM ING WITHIN CERTAIN LIMITS OF PHOSPHORIC ACID 

Content—by Districts. 



FIG. 1.— SHOWING EFFECT OF SUPERPHOSPHATES ON A FIELD CROP 


COMPARED TO NO MANURE. (SMALL SHEAVES FROM UNMANURED PLOTS.) 


Looking to the totals it is seen that 4!) per cent, fall below 50 parts, 
00 per cent, fall between 50 and 100, while only 15 per cent, of the 
soils examined are soils which, as judged by the standard of other 
countries, might possibly be sufficiently supplied with phosphoric, acid. 

In a state of nature fertility is never stationary. On good soils 
it is cumulative; on poor soils it declines. In the earlier settlement 
of this country the best soils naturally were selected first. These were 
1038. * 
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well supplied with phosphoric, acid, and good crops could be got with¬ 
out the use of manures . In later times the need for adding phos¬ 
phates to the land has become clearly defined, partly through the 
depletion of usable phosphoric acid in old soils by continued crop¬ 
ping, but chiefly owing to the gradual extension of cultivation to the 
medium and poorer soils of the State* 

Luckily, within recent years, appreciation of the effect of phos- 
pliatic manures has been increasing faster than the growing need for 
them. According to Returns issued by the Government Statist, 7 per 
cent, of the area under crops was manured in 181)8; 11) per cent, in 
31)01; 36 per cent, in 1903; 56 per cent, in 1905; 66 per cent, in 1909; 
and 69 per cent, in 3910. We estimate that from 92 to 95 per cent, 
of tile manures were used to furnish phosphoric acid, being principally 
dissolved phosphate. 

In 1910 the manured area totalled 2,714,854 acres, and the artifi¬ 
cial manure used 86,336 tons. This gives an application of 71 lbs. 
per acre. In 1903 the manured area equalled 556,777 acres, and the 
artificial manure used was 23,535 tons. This gives an application 
of 95 lbs. per acre. Farmyard manure increased by 33 per cent, and 
the cropped area also by 33 per cent, between these two dates, so that 
there is no reason to believe that farmyard manure was replacing 
artificials. It appears, therefore, that although farmers have been 
using artificial manure more extensively they have been applying 
smaller dressings per acre. It is not possible to reckon from the 
figures what is the average application made for cereals; but as wheat, 
hay, oats, and barley at each date together formed 93 per cent, of the 
cropped area the applications presumably approached within a few 
pounds of the amounts stated. The relatively small area under 
green forage, roots, and orchards would be somewhat more heavily 
manured than the area under cereals. 

The phosphatic manures used in Victoria have three sources of 
origin—(1) imported ready for sowing; (2) raw material imported 
and manufactured locally; (3) raw r materials found locally and 
manufactured locally. By far the greatest bulk of the material comes 
under the second class, and a small portion only under the third. 

In 3910 there w r erc 24 firms in Victoria engaged in the manufac¬ 
ture of artificial manures, but as detailed returns for manure works 
other than bone-mills are not available, we may review the manure 
supply briefly for the Commonwealth. The figures in 1930 were as 
stated below:— 


Exports and Imports 

OK VARIOUS 

Manures, 

iqio, 


Commonwealth 

Bon *du»t. 

Guano. 

Supers. 

Rock 

Phosphates. 

Other 

Manures. 

Imports 

Exports .. 

CWtB. 

12,740 

80,602 

cwts. 

788,304 

2,812 

CWtB. 

1,196,613 

260,261 

CWtB. 

2,112,127 

11,190 

CWtB. 

377,327 

229,841 

Excess imports 

Excess exports 

67.862 

785,492 

938,352 

1 

2,100,937 

147,486 
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Imports have increased over 250 per cent, in ten years. The chief 
items are phosphates. Of bones alone do exports exceed imports. 
The guano is almost entirely of the insoluble kind, and is used for 
making superphosphates. Of the manufactured super., over 70 per 
cent, came from the United Kingdom; Japan and Germany contributed 
smaller amounts. The largest item is rock phosphate, about 78 per 
cent, of which comes from Ocean Island, and the balance from Christ¬ 
mas Island. This is entirely used for dissolved manure and super¬ 
phosphate, and no ground rock practically is used as such. Deduct¬ 
ing imports from exports of raw phosphate, and allowing 1.9 ton 
superphosphate for each 1 ton of rock phosphate and guano, Aus¬ 
tralia in 1910 manufactured 275,000 tons of mineral super.—which 
was 85 per cent, of the total quantity employed. The “Other Manures” 
in the Table is partly made up of nitrogenous and potassic materials 
which do not supply phosphates. 



PIG. 2. —MINING PHOSPHATES, OCEAN ISLAND. 


The chief export, of manures is from Victoria. Prices in Vic¬ 
toria compare favorably with those of adjoining States, but not so well 
with prices in Great Britain. The following Table compares the 
Unit Values of phosphoric acid in Victoria with the figures for 
phosphate, calculated to phosphoric acid, in Scotlandf in 1912. 


Unit Values for Phosphoric Acid 


Phosphoric Acid as 

Victoria. 

Scotland. 

Water, soluble 

8. d. 

4 9 

8. d. 

3 10 

Citrate, soluble 

4 0 


Fine bone 

4 « 

3 3 

Coarse bone 

4 0 


Insoluble in bone-super, and slag phosphate 

3 0 

2 6 
(slag) 

Insoluble in other manures 

2 0 


t Tran*. High £ Agric. Soc. t 1012. 
F 2 
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In Great Britain citrate soluble and insoluble are not paid for in 
mineral superphosphates, but paying for them helps to give a drier 
manure, which is an advantage 1 . It offers less inducement to use 
excess of sulphuric acid in making the superphosphate. A common 
grade of superphosphate in Victoria contains 17 per cent, of water 
soluble, 1 of citrate soluble, and 2 of citrate insoluble phosphoric acid. 
At the present time this would sell here at €4 8s. 9d. per ton; on the 
Scotch Units at Cl As. 2d. The Victorian price is thus 136 per cent, 
of that ruling in Scotland. Superphosphate is the manure principally 
employed in this State, either in its natural state or in bone super., 
of which the price is largely determined by the price of super¬ 
phosphate. 

Official statistics showed that in 1910 the manured land received 
71 lbs. of manure per acre. Seventy pounds of superphosphate to the 
acre will supply about 14 lbs. of phosphoric acid. In 1910 the Victorian 
wheat average was 14.52 bushels. A bushel of wheat contains about .48 
lbs. of phosphoric acid, and, therefore, the wheat crop of 1910 removed 
7 lbs. of phosphoric acid per acre. This would be supplied by 35 lbs. 
of superphosphate. There are many cropped soils in Victoria which 
will not grow a crop worth harvesting without manure 1 . We find 
many notable examples in our work. It cannot be expected, however, 
that on Hindi soils 35 lbs. of super, will produce 15 bushels of wheat, 
provided the other conditions are right. The straw will require 
the equivalent of 10 lbs. manure; and in no ease can the* manure 
applied be wholly absorbed by the first crop. At Rothamated, 36 per 
cent, of the phosphoric acid used was recovered in the mangel crop, 
but we have no figures as to the maximum utilization possible by 
wheat on poor soils. The method of drilling is favorable to absorp¬ 
tion, but probably this never reaches 50 per cent. It will generally 
be less. It is fortunate, therefore, that the amount of manure neces¬ 
sary to give the largest profit must incidentally contribute to the 
enrichment of the soil by what the crop is physiologically unable to 
utilize. This places the phosphate supply of cultivated soils on the 
up-grade. 

An acre of soil to a depth of 1 foot will weigh about 3,500.000 lbs. 
Taking 64 lbs. of phosphoric acid per 100,000 of soil (an average 
amount), this would equal exactly 1 ton per acre. If 70 lbs. super¬ 
phosphate be applied per acre, to allow for 50 per cent, of absorption 
by a 15-bushel crop, then 320 years would be required to double the 
phosphoric acid content of the soil. The effect seems trifling. As 
is well known, the manurial residue, however, is more valuable than 
the native soil phosphate because, particularly if applied in soluble 
form, it is thinly spread out. This effect is enhanced when the first 
rains after drilling are heavy. Farmers say their land grazes better 
when the preceding crop was well manured. 

In Britain it is common to apply up to 4 ewt. superphosphate to 
cereals, and up to 8 ewt. for roots. The manure is generally sown 
broadcast. This practice is calculated to soon enrich the soil in a 
sensible degree. In Victoria such large dressings are not profitable 
with cereals. It will seldom pay to apply much over 80 lbs. of super¬ 
phosphate to a cereal. The difference may be partly due to climate, 
but it is probably due in larger measure to the Australian method of 
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drilling in with the seed. This method has certain advantages, and 
is doubtless the best means of employing manure in small quantities. 
It does not follow, however, that it is a safe guide as to the best 
quantity of manure to apply, except in cases where the manure is 
left in contact with the seed. For each quantity of manure there is 
doubtless a best method of applying it, and the subject is one for 
systematic investigation. Will 140 lbs. of manure placed 2 inches 
below the seed give a better net return than 70 lbs. applied at the 
same depth as the seed ; and will the former crop be deeper rooted, and 
stand dry weather better? That the land will graze better later does 
not admit of doubt; and that the phosphate supply of the soil can 
be increased by a method of application admitting of heavier 
dressings with profit follows as a matter of course. Victorian soils 
are for the most part highly deficient in phosphates, and the incidental 
results which will follow the discovery of a method whereby heavier 
applications of manure can be made immediately profitable to the 
farmer are, we might say, of national importance. 

Looking to the beneficial effect of phosphates upon cereals, even 
on virgin soils, it is remarkable that almost no attention is given to 
the manuring of pasture grasses. Being generally shallow-rooted, 
their needs are presumably the greater. More particularly on second 
class land devoted to dairying might a good return be expeeted from 
a moderate application of phosphates. 

{To be continued.) 

FERTILITY OF WHEAT LANDS— 

Fallowing is an excellent means of storing up soil moisture and 
cleaning the land, and on this account it pays for doing. But in the 
long rim the wheat-fallow-wheat system can only he viewed as a tem¬ 
porary expedient. Where it is well done, the soil is seriously de¬ 
pleted in organie matter by fallowing. In California the conditions 
somewhat closely resemble those of our own northern areas, but culti¬ 
vation is of older date, and the experience of California, therefore, is 
for us fully significant. The subject is dealt with in an exhaustive 
Bulletin (211) issued by the State University. 14 Continued grain 
culture under shallow preparation over a long period has seriously 
affected the naturally low humus supply of the grain lands of Cali¬ 
fornia. This condition has been rendered worse by the burning of 
the straw and biennial culture necessitated by a limited rainfall. 
Humus in ample quantity in a soil means success; its lack means dis¬ 
aster, and this is particularly true in dry-land fanning.” The Bulletin 
quotes a number of experiments, showing the excellent effect of plough¬ 
ing in green manures as preparation for wheat, and states that the. 
wheat yield of California can be doubled by following this system, 
coupled with deeper cultivation. As ploughing-in crops, rye is recom¬ 
mended as a start, to be followed later by an admixture of rye and peas, 
or vetches, when a foundation has been laid. Rye has been found the 
surest. 44 Whatever crop is used it should be seeded as soon as it is 
possible to shallow-plough or disc the land in autumn, and the crop 
should be turned under in early spring, before the land is too dry fo* 
deep ploughing, and while it is still moist enough to start humification, 
or decay of the material ploughed in.” 
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REPORT ON THE EXPERIMENTAL POTATO 
FIELDS, 1911-12. 

By Geo. Seymour, Potato Expert . 

During last season this work was carried on at a limited number 
of centres, as the blight caused a large decrease in the amount of 
available seed. Variety tests were carried out at the following 
centres:—Tourello, Pootilla, and Alberton. 

Also at Leongatha, for the purpose of testing the relative resist¬ 
ance to Irish Blight of different varieties. Two plots were also 
established for manure tests exclusively—one at Daylesford and one 
at Romsey. 

Table I. shows the plan of the plots at Pootilla, Tourello, and 
Alberton. Table II. shows the plan of the plots at Romsey and 
Daylesford. 

Table 1. 

Plan of Experimental Plots at Tourello, Pootilla, and Alberton. 

Variety and Manure Tests. 

5 chains. 



Table II. 

Plan of Plots at Romsey and Daylesford, 
Artificial Manure Tests. 


CO CD I ■» QO os 
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The plot at Leongatha was manured with a dressing of super¬ 
phosphate at the rate of 224 lbs. per acre with an unmanured cheek 
section. 

TOURELLO. 


The season was very unfavorable for heavy yields, being unusually 
dry during the tubering period. The field at Tourello was on fairly 
good potato land. The varieties used in this plot may be divided into 
two classes, i.c., white skins and red skins; the former represented 
by Clarke's Main Crop, State of Maine, and Cruffle; the latter, a 
variety now largely grown in (Jippsland, which promises to be a 
useful addition to the main crop sorts of this State. Last season it 
stood the disease in tlie Leongatha plot, and has proved itself a con¬ 
sistent cropper under all conditions. Of the other varieties, Clarke's 
Main Crop gives fairly steady yields; State of Maine is a medium- 
early variety, the crop was planted on the 16th November, and on 
24th January (ten weeks afterwards) the plants of this variety were 
carrying tubers of a considerable size, and by the 1st March were fit 
to harvest. 

Table III. 


Mr. J. A. Troup's Plot, Tourello. 




Tlmiinm* 

Phosphate 



No Manure. 


Super* 

phosphate. 



No Manure. 


\ ai let \ 

Market¬ 

able 

Small 

Market¬ 

able 

small 

Market¬ 

able 

Small 

Market¬ 

able 

Small 


i 

f i 

s % 

I 

i 

i A 

a l A 

a 

* £ 

y 

'9 

l 


i a 

£ S 

£ 



y - 

u 


*■* 







— 


o — 

-t- o 


B lti\er 

2 

It 84 

0 11 

10 

2 

0 ftO 

0 12 33 

i 

H 33 

0 

9 

8 

1 

4 16 

0 13 

74 

Cop Skin 

_2 

ft Hft 

1 1 

9 

2 

ut n 

0 19 14 

i 

IS 28 

l 

l 

9 

1 

4 06 

J 1 

90 

Black Cnnee 

2 

5 Hft 

0 IS 

49 

2 

10 97 

0 13 74 

2 

ft 84 

0 

15 

3 

1 

10 0 

0 12 

33 

Old Pmkejc 

_2 

7 91 

1 4 

96 

2 

It 86 

1 1 06 

1 

16 22 

1 

5 

107 

1 

10 0 

1 7 

36 

Scrufflo 

It 

6 10ft 

1 4 

00 

3 

4 23 

1 4 oo 

3 

2 09 

1 

7 

30 

1 

18 28 

1 7 

30 

<\ Mum Crop 

It 

4 211 

l 4 

00 

3 

0 12 

1 4 0(1 

3 

4 99 

0 

17 

85 

2 

17 42 

0 15 

3 

Stilt** of Maine . J 

| 

2 

15 50 

0 It 

100 

2 

6 22 

0 4 H9 

2 

11 07 

0 

4 

50 

2 

3 22 

0 4 

22 

1 

| 

2 

12 91 

0 1H 

H 

2 

12 ft 

0 17 74 

2 

6 89 

0 

17 

27 

1 

15 49 

0 17 

42 


The returns obtained from the red skins go to show that these 
varieties have had their day, as far as the old potato districts are 
concerned. 

PoOTILIiA. 

The plot at Pootilla was on a light, gravelly, buckshot soil, not 
typical of the potato land in this district. The main, indisputable 
feature of this plot is the effect of the manures. The dressing of 
Thomas' phosphate resulted in an increase of 9 ewt. 25 lbs. per acre, 
whilst the super of the same value only increased the yield by 1 cwt. 
84 lbs. The soil of this plot was of a very even character, as shown 
by the returns from the unmanured section, which was in favour of 
the phosphoric acid section. 

Alberton. 

The most satisfactory returns were obtained on the Alberton plot. 
The soil is alluvial river flat. Twelve varieties were planted in this 
plot, amongst them were the following red skins:—Brown's River and 
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Black Prince. These are two varieties very suitable for export. Over 
8 tons per acre were obtained from the Brown ’s River, and a slightly 
better yield from the Black Prince. This class of potato has almost 
disappeared from the old districts, as it no longer gives satisfactory 
returns. Further experiments are contemplated in the coming season 
at the Alberton plot, and, should these returns be confirmed, it will 
point to the fact that the cultivation of these varieties would pay 
handsomely, as there is always an assured market for shipment to 
other States. 

Table IV. 

Mr. Ibbott's Plot, Pootilla. 


Thomas' 

Phosphate. 


No Manure. 


Superphosphate 


No Manure. 


Name of Variety. 


IJ p-to-date 
N.Z Pinkeye 
Clarke’s Mam Crop 
Brown's River 
Wilson’s Premiers 
Green Mountain . 
Adirondack 
Chancellor 
Brownell’s Beauty 
Sutton’s Abundant 
Coppers kin 
State of Maine 
White Prolific 
Foxe’s Seedling 

Average 


265 lbs. per 
Acre. 


224 lbs. per 
Acre. 


Market- j 
able. 1 

Small. 

Market¬ 

able. 

Small. 

Market¬ 

able. 


Small. 

1 

Market- j 
able 

Small. 

a 

i 

o 

- 

5 

a 

i i 

o 

i 

a 

-*-< 

i 

o 

A 

i u 


i } 

£ 

u 

2 

i 

w 


j 

's 

o 

<n 

JS 

2 

i 

X 

i 

4 

76 

0 

17 

46 

0 

18 

33 

0 

5 

78 

2 

i 

58 

0 

16 

8 

0 

16 

8 

0 

8 

4 

2 

l 

88 

1 

0 

10 

1 

12 

16 

0 

10 

78 

1 

14 

96 

0 

0 

10 

2 

0 

2 

0 

13 

44 

2 

8 

21 

0 

12 

6 

1 

10 

15 

0 

17 

46 

1 

6 

88 

0 

16 

8 

i 

6 

88 

0 

13 

44 

2 

8 

21 

0 

14 

82 

1 

16 

8 

0 

10 

78 

1 

13 

54 

0 

14 

82 

i 

4 

12 

0 

10 

78 

3 

0 

4 

106 

0 

18 

83 

l 

17 

56 

0 

10 

8 

1 

17 

56 

0 

16 

68 

i 

12 

16 

0 

10 

78 

18 

83 

0 

3 

60 

0 

9 

40 

0 

2 

76 

0 

6 

78 

0 

4 

2 

0 

8 

79 

0 

1 

38 

1 

16 

93 

0 

14 

7 

0 

17 

46 

0 

10 

78 

0 

14 

82 

0 

H 

43 

0 

14 

17 

0 

12 

6 

2 

4 

24 

0 

10 

78 

l 

2 

86 

0 

8 

4 

1 

4 

12 

0 

6 

78 

1 

4 

100 

0 

5 

38 

0 

14 

82 

0 

8 

4 

0 

8 

4 

0 

6 

78 

0 

11 

43 

0 

9 

4 

0 

10 

78 

0 

6 

78 

2 

6 

38 

0 

18 

10 

2 

13 

66 

1 

2 

86 

l 

15 

48 

1 

4 

100 

1 

10 

32 

! 0 

16 

07 

1 

1 

12 

6 

0 

10 

78 

1 

6 

88 

0 

13 

44 

1 

16 

8 

1 

0 

10 

1 

6 

88 

1 

1 

6 

88 

13 

54 

0 

10 

78 

1 

6 

88 

0 

13 

44 

1 

16 

8 

1 

12 

6 

1 

4 

12 

6 

88 

2 

0 

2 

1 

3 

44 

1 

2 

86 

1 

2 

86 

1 

16 

8 


S 

44 


6 

88 

33 

1 

2 

86 

1 

15 

54 

0 

14 

82 

1 

4 

2 

0 

10 

78 

1 

10 

90 

0 

13 

44 

0 

18 

0 

10 

78 

1 

17 

93 

0 

14 

7 

j 1 

6 

13 

0 

9 

45 

1 

8 

104 

0 

9 

04 

1 

3 

04 

0 

13 

28 


Leongatha. 

This plot was established for the purpose of testing the resistance 
to Irish Blight of different varieties. Thirteen different varieties 
were planted; but, in consequence of the very dry season, the Blight 
did not make its appearance, therefore no information was obtained 
on tins point. As before stated, this plot was dressed with 2 ewt. of 
superphosphate per acre, with a check section without manure This 
moderate dressing of phosphoric acid, costing about Os. per acre, 
increased the yield by over 13 cwt„ which, at the market price at the 
time of harvest, was worth about £4. It should also he stated that 
the average sample from the manured section was much superior to 
those in the unmanured. This plot was on lea ground, having been 
under grass for some years, and, as often happens with such land, 
the crop was attacked by Eel Worm. It is interesting to know that 
the manured section was very free from the disease, whilst the 
unraanured land was badly affected, the difference amountihg to quite 
50 per cent. If these results are confirmed by future experiments, 
it will prove worthy of the attention of growers who have had trouble 




10 March, 1913.] Experimental Potato Fields. 


169 


from this pest, notwithstanding the fact that it is advisable to take 
a crop of oats or maize off a field before using the land for potatoes. 

ARTIFICIAL MANURES. 

IJaylesford and Romsey. 

The decline in the yield of the potato crops in the older districts 
of this State makes the question of manures a pressing one. Every 
grower knows well that farmyard manure is the best, because, in 
addition to supplying all the necessary ingredients of plant food, it 
has a beneficial effect on the mechanical condition of the soil on 
account of the organic matter it supplies; but the difficulty is to get 
sufficient of this material to cover any considerable area, consequently 
artificial manures are resorted to. These have many points to recom¬ 
mend them, such as the saving of time and labour, as with the ordinary 
seed drill 7 or 8 acres per day can be dressed. An ordinary dressing 
of dung entails an enormous amount of heavy work, as about 80 per 
cent, is water. A 16-ton dressing contains 144 lbs. nitrogen, 66 lbs. 
phosphoric acid. 132 lbs. potash, and 282 lbs. lime. 

Table V. 

Alberton Plot. 



Thomas’ 

Phosphate 

No Manure. 

Super¬ 

phosphate. 


No Manure 


Variet\. 

2 

Yl lbs per acre 





224 lbs. 

per acre. 






’able. 

Small. 

Table 

Small. 

Table. 

Small. 

Table. 

Small. 



% 3 

i 

i i 

5 t 

i 

• *J • 

£ * .2 

s|i 
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V. 

e 
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? 

s 
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*- 

o — 
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+■* 

G 

4+ — - 
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G — 

*■* ^ 







M 










Oreeu Mountain 

0 

:t 84 

i 

2 0 

5 16 

28 

l 

2 56 

9 7 56 

1 10 0 

8 

12 0 

1 2 

56 

Sutton’s Abundance 

f. 

a 28 

0 

9 42 

4 8 

14 

0 

13 34 

ft 12 0 

0 11 28 

5 

6 96 

0 11 

28 

Brown’s River 

8 

8 4 

l 

6 28 

8 4 

100 

0 

7 56 

8 16 28 

1 2 56 

6 

11 26 

0 11 

28 

Black Prince 

8 

10 26 

0 

15 0 

11 8 

84 

0 

18 84 

0 3 80 

0 16 95 

9 

16 10 

0 18 

84 

Carman 

3 

1 88 

0 

6 56 

4 10 

0 

0 

7 28 

6 0 0 

0 6 56 

6 18 84 

0 15 

0 

Burbank 

8 

(1 35 

0 

10 68 

6 18 

32 

0 

15 0 

6 12 21 

1 2 56 

6 

15 0 

1 2 

56 

Adirondack .. i 

8 

18 70 

0 

8 1H) 

5 18 

14 

0 

18 84 

9 1 84 

0 13 24 

4 

10 0 

0 18 

84 

Foxo'b Seedling 

0 

3 84 

1 

0 84 

3 15 

0 

0 

11 28 

5 14 4 

0 13 24 

4 

19 42 

0 11 

28 

Clarke** Main Crop . 

6 

13 24 

0 

It! 95 

6 18 

84 

0 

15 O 

7 11 84 

1 2 56 

5 

5 0 

0 8 

90 

Wilson's Premiers .. 

5 

1 28 

0 

8 90 

4 17 

28 

0 

7 28 

6 8 48 

0 15 0 

5 

1 28 

0 8 

90 

Snowflake 

1 

17 56 

0 

7 28 

3 18 

34 

0 

3 70 

4 17 56 

0 7 28 

3 

7 28 

0 7 

28 

Old Pinkeye 

2 

18 14 

0 

15 0 

1 17 

56 

0 11 28 

3 3 56 

0 15 0 

1 

17 56 

0 11 

28 

Averages 

6 

S 91 

0 

13 15 

5 13 

104 

0 

12 31 

6 2 43 

0 16 72 

5 

15 2 

0 13 

106 


There are several factors controlling the action of artificial 
manures, but it depends chiefly upon an ample supply of moisture. 
This sometimes depends upon— 

1. Climatic conditions, such as a bountiful rainfall during the 

growing period, or a cool moist region where the evapora¬ 
tion is low. 

2. Soil conditions— 

(a) bottom land, which is often saturated in winter; 

(b) a retentive subsoil; 

(c) previous methods of cultivation, especially when 

pasture is included in the rotation. 
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Table VI. 
Leongatha Plot. 




Superphosphate. 



No 

Manure. 




224 

lbs. per acre, 

9h 








X«m° ot Variety. 










1 




Marketable. 

Small. 

Marketable. 

Small. 


tns. 

cwt. lbs. 

tns. i 

cwt 

. lbs 

tns. 

cwt 

. lbs. 

tns. 

cwt 

,. lbs 

Early Northern 

2 

6 

74 

0 

17 

98 

1 

7 

45 

0 

5 

0 

Champion 

3 

4 

102 

0 

8 

54 

1 

14 

7 

0 

11 

74 

Commersom Violet 

0 

17 

43 

0 

2 

51 

0 

11 

66 

0 

3 

83 

Burbank ... 

1 

10 

72 

0 

5 

89 

o 

5 

86 

0 

15 

0 

Early Fortune 

2 

1 

101 

0 

3 

9 

0 

18 

8 

0 

4 

56 

Cruffle 

3 

0 

0 

0 

4 

84 

0 

4 

56 

0 

10 

56 

Adirondack . 

1 

15 

16 

0 

4 

0 

0 

19 

32 

0 

8 

4 

State of Maine • • 

1 

17 

5 

0 

5 

24 

1 

4 

42 

0 

2 

56 

Up-to-date .. 

2 

11 

40 

0 

5 

16 

2 

11 

40 

0 

14 

0 

Green Mountain 

0 

10 

80 

o 

0 

64 

1 

16 

0 

0 

0 

64 

Sutton’s Abundance 

1 

8 

44 

0 

5 

22 

0 

13 


0 

5 

45 

Clarke’s Main Crop 

2 

2 

54 

0 

3 

**8 

0 

16 

98 

0 

4 

42 

Wilson’s Premier 

2 

8 

44 

0 

3 

8 

1 

2 

21 

0 

7 

21 

Snowflake .. 

1 

17 

80 

0 

6 

96 

1 

6 

48 

0 

6 

48 

Averages 

2 

19 

53 

0 

5 

44 

1 

5 

13 

0 

7 

7 

0 

5 

44 




0 

7 

7 





3 

4 

9/ 




1 

12 

20 




Cain 







1 

12 

77 





Table VII. 


Section 

Quantity and Manure lined. 


Cost |M*r 
Acre 

Daylesford 

Yield |>ei 
Acre 




Lad 

M 

0 8 9 

tns cwt. 1 bn 

1 

224 lbs. superphosphate 


5 1 20 

2 

3 

265 lbs. Thomas’ phosphate 

No manure ... 


0 10 0 

5 7 66 

4 17 56 

4 

140 lbs. blood manure 


0 7 6 

5 2 56 

5 

6 

112 auiph. amm. ... 

No manure 


0 15 0 

5 2 56 

5 2 50 

7 

U2 sulph. potash .. 


0 14 4J 

7 10 28 

8 

336 kainit 


0 15 0 

6 12 56 

9 

(224 lbs superphosphates .. i 

1112 lbs. sulph. potash . , ' 

U12 lbs. sulph. amm . f 

i 

1 18 1J 

7 1 28 

10 

1 112 lbs. sulph. amm. .. 1 

\ 112 lbs. sulph potash .. j 


1 9 44 

5 2 56 


JtOHlHi 1 V 


Yield per 
A ere 


tns rwt lbs 

2 12 76 

2 12 76 

3 0 AO 

3 6 70 
3 15 0 

3 7 106 

3 7 71 

3 6 108 

3 11 28 

3 1 18 


One noticeable feature of these plots was the vigorous growth of 
the plants on all the sections manured exclusively with a dressing 
of phosphoric acid, which was only surpassed by the sections receiving 
a dressing of sulphite of ammonia. The yields of these sections in 
the Romsey plot were not in keeping with the early growth of the 
plants, whilst in the Daylesford plot the beneficial action of the phos¬ 
phoric acid is evidenced by the increased yield, the only difference in 
these plots being the rotation practised. The Daylesford plot was 
comparatively new land, whilst that at Romsey had been constantly 
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under cultivation for fifty years, and was lacking in humus, conse¬ 
quently very liable to dry out in the summer. The function of 
phosphoric acid in plant growth is to. hasten maturity. In a wet 
season or on moist soils phosphoric acid will increase the yield, and 
in a dry season on land that dries out quickly it will decrease the 
yield. 


Table VIII. 

Comparative Returns—Thomas’ Phosphate and Superphosphate. 


Manure 

Thomas’ 

Phosphate. 

No Manure. 

4- Increase. 

Superphos¬ 

phate 

No Manure. 

4 1 ncreaee 








Weight 

265 lbs. per 
acre 

Nil 

- IX crease 

224 lbs. per 
acre 

Nil 

— Decrease 

i’OHt 

10s. 

Nil 


Os. 6(1. 

Nil 


Plot 

Jtns, cwt. lbs. 

tns. cwt. lbs 

tns. cwt. lbs. 

tin. cwt. lbs. 

tns. cwt. lbs. 

tns. cwt. lbs. 

Tourollo . 

3 11 23 

3 10 0 

+ 0 1 23 

3 4 4 

2 12 91 

+0 11 25 

Pootilla 

2 11 100 

1 15 58 

+ 0 16 42 

1 18 86 

1 17 10 

+ 0 1 76 

Albert on 

7 1 106 

6 6 23 

+ 0 15 83 

6 19 3 

6 8 108 

+ 0 10 7 

Average 

4 H 30 

3 17 27 

+ 0 11 12 

4 0 68 

3 12 107 

0 7 73 


NEW SEEDLING VARIETIES. 

A parcel of pedigree seed was received from Dr. Wilson. St. 
Andrew’s, Scotland, who visited this State with the Scottish Commis¬ 
sion. It comprised six different crosses, most of which are the result 
of working a red-skinned variety, sent to him from New Zealand, on 
a number of British sorts. They were as follow:— 

No. 88.—Main Crop (3), New Zealand variety (2). 

No. 99.—Up-to-date, a New Zealand variety (2), Myatt’s 
Kidney. Main Crop. 

No. 128.—British Queen, Myatt ’s Kidney, Main Crop (2), New 
Zealand variety (2). 

No. 139.—Main Crop (2). New Zealand variety (2), Myatt’s 
Kidney. 

No. 155.—Cramond Blossom, Main Crop, New' Zealand variety. 

No. 177.—British Queen, Main Crop, New Zealand variety. 

A few seeds of each variety were planted on 23rd February, in 
pots. Germination was very satisfactory. The plants were removed 
from the pots on fith April, and planted in a well-prepared garden 
plot. Early autumn frosts and dry weather interfered with the 
growth, with the result that the tubers produced were very small. 
No definite information can be formed as to the value of these new 
varieties for a season or two. It may be stated, however, that the 
flesh of most of them is yellow. By 1st June, all the plants except 
Nos. 155 and 177 had ripened off. The two latter appear to be very 
hardy plants. They resisted the frosts better than the others. The 
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whole of the plants were lifted on 27th June, when the following 
particulars were noted :— 

No* 88.—Tubers round, colour white, late maturing, stolons 
long. 

No. 99.—Tubers round, colour of potato white, medium early, 
stolons long. 

No. 128.—One plant tubers, kidney shape, all others round, 
white, early. 

No. 139.—Tubers all kidney shape, white, early, stolons very 
short. 

No. 155.—Tubers round, white, late, vigorous plant, resisted 
frost. 

No. 177.—Tubers all aerial, white, very late, vigorous plant, 
resisted frost. 

LOCALLY RAISED SEED. 

A small parcel of seed was saved from a field of potatqfpgrown by 
Mr. Scott, of Noss, near Casterton. The crop on this field was remark¬ 
ably free from blight. The following plants belonged to a very produc¬ 
tive strain, and showed remarkable resistance to blight. This seed was 
kindly grown by Mr. Thomas Pocket, Malvern, and from it 70 plants 
were obtained. Three of these did not produce, any tubers, (i showed 
a very stringy growth, 31 were rejected on account of undesirable 
features. Thirty, however, produced potatoes that were regarded as 
having desirable features. Of these, 7 were apparently early, l(i 
mid-season, and 7 late. Some were carried on long stolons, and others 
were produced quite elose to the stems. One desirable feature of this 
parcel is that the whole of the varieties are very white in the flesh. 

REPORT ON DISEASES. 

Potato crops w T ere generally very free from disease of all kinds. 
In the early crop a little Irish Blight w r as noticed towards the end of 
October; but very dry weather set in and checked the spread of 
the disease, and, owing to a very dry summer aiid autumn, the late 
crops were quite free from the blight. 

Potato Moth. 

More damage was done during 1911-12 by the potato grub to the 
mid-season crop than by the blight in 1910-11. In some cases it 
amounted to fully 50 per cent. No satisfactory method has yet been 
devised for coping with this pest. The use of tarred canvas screens 
to trap the moth w r hen on the wing, and spraying with arsenical pre¬ 
parations, are recommended. The latter will probably give the most 
satisfactory results if commenced in time. In many cases where the 
crop was lifted before the plants dried off, tubers which were appa¬ 
rently sound when put into the bags and covered with green tops, 
when the sap dried out of these, the grubs forsook them and attacked 
the tubers in the bags, which are often left in the field for a week or 
ten days. The result was that when the tubers reached the market 
they were found to be so badly tunnelled with the grub that from 
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50 to 75 per cent, were unfit for use. Deep planting has been recom¬ 
mended— S 1 /* to 6 inches; but this of itself is.not sufficient, as it is 
the habit of some varieties to form their tubers near the surface. The 
best protection is, probably, fairly deep planting and thorougn 
moulding of the plants. If the moth appears in the field, this should 



SCABHY TUBERS. 


be done as soon as the tubers are well grown. To got satisfactory 
results from moulding, the drills should be not less than 30 inches 
apart. If the tubers are large enough for table use they should be 
harvested and disposed of as quickly as possible. If intended for 



SCABBY TUBERS. 


seed, it would be advisable to dip them in a solution of corrosive 
sublimate (1*4 ozs. to 7 gallons of water) for one hour and a half. 

Scab and Ekl Worm. 

The question of scab and eel worm has, in the presence of Irish 
Blight, been almost lost sight of; but these diseases will force them¬ 
selves on the attention of growers, especially those who desire to keep 
their fields clean. The treatment recommended for the various forms 
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of scab due to the attack of fungus diseases is that of dipping the 
potatoes in corrosive sublimate or formalin. It is to be regretted 
that many growers are not inclined to go to the trouble because 
they see a neighbour who does not treat his seed have a clean 
crop. This often occurs, in spite of the most striking evidence 
of the benefit of dipping. The results of some experiments made in 
1909-10 were recorded in the Journal of Agriculture, June. 1910. 
These experiments were continued during the following season 
(1910-11). The pots were put aside after lifting the tubers in 1910. 
The soil was not interfered with in any way, and in November, 1910, 
a clean Carman potato which has been dipped in formalin for two 
hours was planted in each pot, Nos. 1, 2, and 3. The produce of these 
was harvested in February, 1911. The following results were 
recorded:—No. 1, all tubers perfectly clean. No. 2, all tubers more 
or less scabby. No. 3 (duplicate of No. 2), all scabby. It. was not 
intended to carry these experiments any further, but in the spring of 
1911 it was discovered that a tuber had been left in each pot. The 
produce of these was harvested in February, 1912. The accom¬ 
panying photographs will show that the results of the previous season 
were repeated. 

SPRAYING FOR PLIGHT. 

The results from spraying are dealt with in a separate article in 
the Journal of Agriculture , December, 1912. 


THE FRIT IT TRADE OF VICTORIA: 

IT8 PRE8ENT 8TATU8 FROM A COMMERCIAL STAND-POINT. 

(Continued from page 123.) 

PART Y.—OVERSEA EXPORT TRADE. 

By E. Meeking, Senior Fruit Inspector. 

Problems affecting the Keeping of Fruits. 

The unsatisfactory condition in which a large proportion of our 
fruits arrive on the British and Continental markets, and the conse¬ 
quent loss which results from this each season, has furnished much 
subject-matter for controversy amongst growers, shippers, and others 
interested during the past few seasons. Many theories have been 
advanced as to why our fruits deteriorate during transit. Some of 
the disputants, for instance, aver that want of due care on the part of 
the shipping companies in the matters of carrying the fruit at too 
high a temperature, and also of permitting the temperature to fluctuate 
during transit, the lack of providing insulated chambers for the fruit 
taken on at each port, the rough methods of handling by stevedores 
(both at this end and at the port of destination), the neglect on the 
part of the Railway Department to provide suitable cool-car accom¬ 
modation for conveying the fruit from the orchard to the port, are 
each responsible for the unsatisfactory results. The great fault has 
been that, in most instances, those concerned have confined their 
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arguments to one aspect of the case only, and appear to consider that 
one of the factors mentioned above has been solely responsible for the 
deterioration of fruit during transit. Some consider that the pre¬ 
cooling of fruit prior to shipment is the only panacea. Others, again, 
think that if the shipping companies attended carefully to the various 
matters which come under their control, such as careful handling, 
stowage, and proper attention to temperatures during transit, the 
problem of landing the fruit in uniformly good condition will be solved 
without pre-cooling or any alteration in our present methods of 
harvesting, packing, handling, and rail transportation. As a matter 
of fact, the problems connected with the maintenance in good order 
of fruit from the orchard to market are so many and intricate that 
it would appear a complete alteration of our present methods in 
harvesting, packing, and handling, and in transportation by rail and 
sea, is necessary to ensure, in all instances, the landing of our fruits 
in oversea markets in a sound and saleable condition. The series of 
systematic and careful investigations which have been carried out 
during the jpast decade in the United States of Ajnerica and Canada 
(the two largest fruit-exporting countries in the world) confirm this 
belief. It would appear from these experiments that none of the 
individual disabilities which at present exist in our methods of 
harvesting and transportation can be held solely responsible for the 
loss and waste which ensues each season, but that improper methods of 
picking, packing, handling, and transportation all contribute in a 
greater or lesser degree. The scope of investigation in the United 
States and Canada has covered, inter alia , such problems as the 
following: — 

(a) The effects of various methods of picking and handling 

fruits. 

(b) The influence of different methods of packing, both with 

respect to the systems under which the fruit is packed, 
and, also, the style of package used. 

(<•) The results of applying cool storage at various periods after 
fruit is picked. 

(d) A study of the physiological and chemical changes which 

take place in fruits, both under cool storage transporta¬ 
tion and under ordinary conditions. 

(e) The effects of punctures, bruises, and abrasions of the skin 

on the keeping qualities of fruits. 

(/) The reason why fruits vary in keeping qualities, even when 
subjected to similar treatment regarding cultivation, 
harvesting, packing, and transportation. 

It will be readily understood that these problems, of necessity, 
cover a wide field of investigation, and have claimed much time and 
attention. They have had the effect of altering many pre-conceived 
notions concerning the factors which detrimentally affect the keeping 
qualities of fruits. Moreover, as the investigations have advanced, 
the opinions formed as a result of these in their initial stages have 
also undergone much modification in many directions. 

As the experience gained from the experiments conducted in 
America should be of great value to the trade in this country, 
more especially in connexion with the policy to be adopted in 
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developing the industry on proper lines, it may not be out of place 
to give a summary of the results obtained for the benefit of those who 
are possibly unacquainted with the same. Taking the investigations 
in their sequential order, it will be as well to commence with the 
picking, packing, and preliminary handling of fruits. 

Picking, Packing, and Handling. 

Although it may be stated that from time immemorial it has been 
recognised that fruits generally, and more particularly soft fruits such 
as peaches, plums, and the more delicate varieties of pears, require 
to be handled with great care, and that this fact was as well known 
(ii the American Continent as elsewhere, yet the importance of 
carrying this out entirely was never recognised to its fullest extent 
until the investigations proved how very easily fruit could be rendered 
almost worthless as a result of apparently slight mechanical injuries. 
The experiments, after being conducted for some years, show that, 
from all the causes which contribute to the deterioration and decay 
of fruit, no less a proportion than 65 per cent, is due to mechanical 
injuries inflicted during the preliminary picking, packing, and 
handling. 

It was demonstrated that the more common kinds of mould, which 
are responsible for the largest proportion of decay in fruits from the 
orchard to the market, were unable to penetrate the sound unbroken 
skins of the fruit. Squeezing the fruit when picking, dropping it 
roughly into the picking receptacle, tipping it from these receptacles 
on to the packing tables, conveying the fruit in springless waggons 
over rough ground from the* orchard to packing house, the presence 
of dirt, gravel, or other foreign materials in the boxes, and scratches 
made by finger-nails of piekers and packers, were all found to he 
amongst the causes which contributed to the injury of the fruit. As 
a matter of fact, comparing the relative values of cool storage and 
careful handling in connexion with the keeping of fruit in a sound 
condition over long periods, it may he stated that tin* latter is of 
greater importance than the former, in this respect it has been 
discovered that the value of the application of proper cool-storage 
temperatures is very much lessened if due attention is not paid to 
careful handling and picking. It has been shown that unbruised and 
sound apples will remain in good condition for a longer period in an 
ordinary storage room than will apples in cool storage if these have 
been previously rendered unsound as a result of careless handling. 

Although the development of moulds and other forms of decay, 
whose spores have found access to the fruit through abrasions of the 
skin, may be checked to a great extent by the prompt application of 
cold temperatures, yet the value of a sound skin in providing a safe¬ 
guard against the entrance of decay cannot be too strongly emphasized. 
Even such relatively hard-fleshed and tough-skinned fruits as apples 
and citrus fruits should he handled with the utmost care—when being 
picked and packed for export they require more careful handling than 
eggs. Even a slight pressure of the fingers will often serve to give 
the fruit a bruise, which, although unnotireable at the time, will, in 
the course of a few days or weeks (with greater or less rapidity, 
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according to the surrounding conditions), develop unsightly bruises, 
and eventually render the fruit unsound and unmarketable. 

Concerning the particular period which elapses from the picking 
of the fruit to its arrival on the market at which it receives the largest 
proportion of injury, it appears certain that the greatest percentage 
of bruises takes place in the initial stages of harvesting and packing. 
This is so because fruit when packed properly and tightly is less liable 
to injury than when stacked loosely on the packing-table or in the 
receptacles used by the pickers. 

Cool Storage, Pre-cooling, Transportation, Etc. 

Although careful picking, packing, and handling have been shown 
to be such important factors in keeping fruits in good condition over 
long periods, rapid and properly applied refrigeration is also a 
primary essential. The development of moulds and other forms of 
decay proceeds with greater rapidity under high temperatures; and 
this development is proportionately retarded with every degree of 
reduction in the temperature. It is now well known that at or near 
the vicinity at which water freezes (81-82 degrees, F.) the develop¬ 
ment of decay is almost completely suppressed, or, at least, proceeds 
with great slowness. In view of this fact, it is of the utmost importance 
that fruit should be chilled as soon as possible after severance from 
the* tree; and. also, because* the ripening processes are accelerated 
after the fruit has been picked. The higher the temperatures at which 
fruits are picked, the more speedily should they be placed in cold 
storage; and in all instances fruit should be maintained at low tempera¬ 
tures until smdi time as they an* plaeed on the market. For many 
years it has been the practice of the shipping companies to carry 
fruits at temperatures ranging from .‘hi to 40 degrees, F., and there 
can be little doubt that the keeping of fruit for so long a period as is 
occupied during the voyage to the Tinted Kingdom and Europe at 
such improper temperatures has contributed in no small degree to 
the waste and deterioration which has occurred. Notwithstanding 
this fact, the want of rapid pre-cooling after harvesting must also 
bear its share of responsibility. The chief advantages which are 
obtained under tin* system of chilling fruits as soon as possible after 
harvesting, and keeping these chilled until their arrival on the market, 
are as follow :— 

1. Means are furnished whereunder fruit may be allowed to 

mature before harvesting and shipment. 

2. The development of moulds and other forms of decay 

(including Hitter Pit) is prevented. 

3. The shipper is enabled to land his fruit in a sound and 

unshrivelled condition. 

4. The shipping companies are assisted in maintaining the fruit 

at low temperatures during transit. 

The advantages of being able to allow the fruit to remain on the 
trees until full maturity has almost been reached are so obvious that 
little comment is required. It may be as well to point out, however, 
that the superior appearance of fully-matured fruit over that of 
immature fruit on its arrival at the market greatly enhances its value. 
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Regarding No. 2, the advantages of cheeking the development of 
Bitter Pit, which, as is well known, often occurs during transit, would 
alone justify the establishment of the pre-cooling system. That the 
development of Bitter Pit in the stages in which it manifests itself 
after the harvesting of fruit may be retarded has been amply proved 
by the experiments carried out by Mr. D. MoAlpinc, during recent 
years. The result of experiments carried out at the Government Cool 
Stores, Melbourne, has also shown that even such rapidly developing 
forms of moulds as the ordinary green and blue moulds of citrus 
fruits (Penicillium spp.) are almost completely checked at the freezing 
point of water; and are, apparently, entirely retarded at a tempera¬ 
ture of 29 degrees. As the freezing point of most fruits is somewhere 
between 28 and 29 degrees, F., the application of temperatures at 
which the development of these diseases arc kept in abeyance may be 
safely applied to fruit. 

(To be continued.) 


ROOFING HAY STACKS WITH GALVANISED IRON. 


R. R. Kerr, Dairy Supervisor. 


Many tons of valuable hay are lost annually through defective 
roofing of hay stacks. Where the hay shed is not available, covering 
with corrugated galvanized iron is the most effective method, and. 
provided the stack is well built and the iron properly secured, no 
rain will penetrate. 

If reasonable care is taken the iron will last many years. The 
writer knows an instance where the same iron has been in use for 
twenty years, being removed and replaced every year, and still in 
fair order. 

In building hay stacks it is much better to lay a proper founda¬ 
tion—one that will permit of a free current of air underneath; this 
will minimize the dampness that generally occurs. Having decided 
on the size to build the stack, place some stout pieces of wood on the 
outside—old posts, for instance—and fill the centre with an)' pieces 
that may be lying about, so arranging them as to allow of the air 
current already mentioned. With the foundation laid, secure some 
solid pieces—such as old rails—and place them at intervals of about 
7 feet, allowing them to project 1 foot over the sides of the founda¬ 
tion, having one close to each end (see plan 1). 

The whole secret of successful stack building is that the stack is 
always full in the centre and gradually increases in length and breadth 
as it becomes higher, the idea being that the water will at once drop 
off the butts of the straw, instead of trickling down the sides of the 
stack. 

When building the roof the sheaves should be so arranged that the 
butts will meet in the centre. 

A steep roof is not necessary when covering with iron, and a fall 
of 2 in 12 would meet the case. 
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With the stack completed, procure some pieces of 4-in. x 2-in. hard¬ 
wood in lengths appropriate to the length of stack—in most cases 
15 feet will be found the most suitable—and lay them lengthways 
on the roof of the stack, allowing an overlap of about 0 inches; three 
row’s being necessary on each side of the roof (see plan 2) one just 
below the ridge, one at cave, and the third midway between. 

With the wood in position to suit the length of iron—a stack 21 feet 
wide at the bottom would require four sheets of at least 7 feet iron to 
reach across the roof—attach wdres to the projecting pegs already 
mentioned in plan 1—fencing wire will do, galvanized for preference. 
If no provision has been made for these pegs, it will be necessary to 
drive some into the stack; they must be strong and at least 5 feet 
long. After attaching the wire to the first peg, throw' across the stack 
and tie to the corresponding peg on the other side, and so on right 
along the stack; the wire should be tied fairly slack and then stapled 
to the w T ood on the roof, the staples being only partly driven in; one 



wire should come in the centre of each length of hardwood, and 
another where the lengths overlap each other. 

It is now' necessary to arrange a Spanish windlass. Secure some 
strong round pegs about 3 ft. 6 in. long and 2 ! /o inches in diameter*, 
drive them into the stack, leaving about 1 foot exposed. This should be 
done about 5 feet from the ground and at the side of each wire. 
Now get other pieces a little less in diameter and about 3 feet long— 
lVo-in. piping answers well and is everlasting—with this piece take a 
twitch round the wire and then a turn round the peg in the stack, then 
likewise on the opposite side until all are secure—if the wires are tight 
some difficulty will be experienced in getting the first turn on— 
more turns are now' taken until the wires are tight, the turning stick 
is then secured to the main wire with a little hayband, fine w r ire, or 
held in position by another peg driven into the stack. 

The w’ires are tightened at intervals as the stack settles down. 

With the lengths on the roof in the right position and the wires, 
tight, drive the staples w r ell into the w r ood so as to avoid slipping 
(plan 3). 
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When purchasing iron, get the sheets of sufficient length to allow 
of overlapping about 6 inches on the ridge of the roof on the 
weather side, and plenty to spare to throw the water clear of the 
walls of the stack. Great care must be exercised in placing the 
first sheets of iron that the corrugation be perfectly straight all along 
the stack. Always start on the weather side, and after placing the 
first sheets double one over the end, as in plan 2. This will prevent 
the wind and rain beating under. These doubled sheets are secured 
by weights or pegs. 

Two men accustomed to the work can cover a large stack in less 
than a day. 

Always endeavour to have the stack about the same width, so that 
the iron will always come in right. 

When opening the stack, the iron is removed in sections, one or 
two benches being made according to the amount of hay required; 
by this means little lmy is open to the weather at any one time. When 
removing the roof care must be taken that the timbers are not allowed 
to stand too far out from the end, else tin* weight will act as a lever 
and cause a buckling of the remainder of the roof. 

When removing the spring-head nails from the iron, procure a 
half-round pirn* of wood to lit in the corrugation beside, and so act 
as a fulcrum for the hammer: this will prexent denting of iron which 
would occur by pulling against the iron only. 

All iron removed, together with all pegs, should be carefully put 
away for use in the following season. 


SOIL MOISTURE AND WHEAT 

The form and size of a mature wheat plant indicate, to a large 
extent, the character of the season in which it was grown—it is a kind 
of self-registering meteorological instrument. The difficulty is to in¬ 
terpret all the readings properly. At tin* l T niversity of Gottingen 
(luang. Piss .), wheat was grown under different conditions of soil 
moisture to see how the development of the plant was affected. In 
some eases the crops were kept rather dry (4o per cent. W.1T.C.) dur¬ 
ing the tirst vegetation period, and in the second rather wet (70 per 
cent.) ; in other cases those conditions were reversed. In the results, 
tillering was influenced by the water supply. Tillering reduced the 
subsequent weight of straw and heads only under lack of moisture at 
later dates. In the straw the length of the upper internode was in¬ 
fluenced by the water supply, particularly at the time of shooting, while 
the length of the lower iuternodes depended on the water eon tout dur¬ 
ing the first vegetative period. The water supply during the first 
period governed the length of head and the number of kernels per 
head. Increased moisture at the time of shooting gave the smallest 
number of barren spikelets. Grain formation was favoured by an 
increase in the amount of water during the last vegetative period' and 
the weight per 1,000 kernels varied w ith the soil moisture on good soils. 
Where poor soils did not receive the necessary manures, the benefits of 
increased w r ater supply w r ere in large measure lost. 
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TOBACCO CURING. 

Temple A. J. Smith, Chief Field Officer. 

Cigar Leaf. 

In order to make the tobacco leaf grown in Victoria more attractive 
and saleable, greater attention is required during the curing process; 
this takes place from the time the tobacco is harvested until the final 
fermentation has been completed, just before the leaf is packed for 
market. Simply drying tobacco leaf is not curing it, and colour, 
flavour, and general quality are all affected and greatly improved 
under a proper system of curing. Different kinds of tobacco require 
different systems to develop certain qualities for various purposes, and 
even variation in seasons will influence more or less the methods 
adopted. Tobacco harvested in cold wet weather will neither cure 
nor ferment as well as if cut after a few genial warm days, when there 
is not an excess of moisture in the soil. The proper curing of tobacco 
is partly chemical, partly a life process, and is not simply due to the 
drying out of surplus moisture. Tobacco, when just harvested, con¬ 
tains from 70 to 80 per cent, of moisture, and if this were simply 
dried out by heat, the leaf would remain more or less green, and be 
quite unsmokeable, with bad burning qualities and no flavour, the 
starches and other constituents in the leaf* remaining unchanged, 
and the tobacco would have no value. During a proper system of 
curing, which is partly chemical and largely due to micro-organisms 
in the leaf cells, the outer skins of the leaves are broken and oxida¬ 
tion takes place, the colour of the leaf changes from green to brown, 
red or yellow, according to the class of tobacco treated. These changes 
are caused by enzymes or ferments in the leaf cells, which during 
the process split up existing chemical forms through their power of 
taking oxygen from the air and supplying it to the contents of the 
plant cells, and forming new products. These enzymes are easily 
destroyed by too much heat or too great cold. Temperatures of 
over 130 degrees Fahrenheit kill them, and at less than 60 degrees 
Fahrenheit their operations are stopped, while at freezing point they 
are destroyed. The most beneficial temperature is from 80 to 100 
degrees, under which they do a maximum amount of work; also a 
certain degree of moisture is necessary for their proper working. It 
is, therefore, of great importance that the conditions suitable to them 
should be studied closely to insure success. Tf the cure be too fast 
the work is not properly done, and if too slow the process may go 
too far. Quick curing is, however, more dangerous than slow curing, 
and unless the matter is thoroughly understood by the operator it 
is wiser to cure somewhat slowly, especially in the early stages of 
the treatment. Enzymes are easily destroyed by too much heat 
and too rapid loss of moisture, but if the tobacco is made to dry slowly 
they multiply quickly and force their way through the outer skin of 
the leaves, thus encouraging oxidation at a greater rate. Should 
they, however, be killed through scarcity of moisture, or by too much 
heat, they become enveloped in the insoluble protein in the leaf, and 
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will not then be of use during the fermentation process which takes 
place later on, and the result will be a poor fermentation and conse¬ 
quent poor quality tobacco. Leaf of fine growth and appearance, if 
badly cured, may be utterly useless for manufacture, while the same 
tobacco given a proper cure and fermentation can be made a fine 
manufacturing commodity with ail the desired qualities for a good 
smoke. The various tobaccos used in factories require different 
treatments according to the purpose for which they are intended, as, 
for instance, cigar wrapper leaf for outside covers must necessarily 
be thin and silky, with good colour, fine veins, and a further virtue 
known to the trade as strength and stretch. Such leaf needs very 
careful treatment in both the cure and fermentation, as it will be 
too dry and brittle if cured fast, while if over-cured or fermented 
is liable to suffer in colour and elasticity. Only experience, com¬ 
bined with a knowledge of what the buyer requires, can determine 
exactly how far the treatment should go. Cover wrapper leaf is not 
sought after so much for its smoking qualities as for its appearance; 
it constitutes only a very small proportion of the cigar—about 5 per 
cent, of the whole—but it must have the characteristics mentioned 
otherwise it will not sell well. The bunch wrapper, which is the 
portion of the cigar immediately under the cover or outside wrapper 
leaf, comprising 20 per cent, of a cigar, need not be as good in appear¬ 
ance and so fine in texture, but should have good flavour, and burn 
or combustion with a nice grey ash, its mechanical purpose being to 
hold the filler leaf in shape before the cover wrapper is put on; such 
leaf must be sound and also be strong enough in texture to stand a 
fair amount of pressure without breaking. It must be free, as far 
as possible, from organic matter in the shape of starch and sugar, 
otherwise it will be liable when made into cigars to absorb moisture 
whenever the atmosphere is damp, and become soft, a bad sign in a 
cigar. 

The filler leaf which comprises the greater bulk of the cigar 
(75 per cent.) must have good flavour and burn, be free from organic 
matter, and of fine texture, but colour is not of such great importance,, 
though to insure high prices a dark-brown or lighter shade, which 
should be uniform, is desirable. Soundness, so far as boles or broken 
leaf is concerned, is not of great importance unless very pronounced, 
as the leaf is broken up by the manufacturer before being made into 
cigars. Flavour and freedom from organic matter, together with 
good combustion, are the chief points in cigar tobacco. A good aroma 
in all kinds of leaf is desirable, and this quality is largely developed 
in the cure and subsequent fermentation. Colours may vary con¬ 
siderably, and yet be good; a very light-coloured cigar wrapper is 
unusual, though the present taste leans towards the lighter shades, 
smokers being under the impression that a light-coloured cigar is a 
light smoke; this docs not follow, as the filler may be any colour from 
light to very dark, and as 75 per cent, is filler that portion has the 
greatest influence. When we take into consideration the fact that 
the soils the tobacco is grown in produce leaf of varying descriptions, 
requiring a more or less fast or slow cure, also that seasons affect the 
condition of the tobacco, and that the various tobaccos are needed for 
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different purposes, it will be realized that a thorough study is neces¬ 
sary by the individual grower as to the special treatment required 
to develop to the highest possible effect the different qualities of leaf 
with regard to the tobacco he is producing, especially in a new 
country where fresh districts are being exploited. A good crop of 
tobacco can be absolutely ruined by bad treatment in the curing and 
fermentation, or by good treatment made a valuable and highly profit¬ 
able crop. The foregoing remarks apply equally to pipe tobacco in 
the main, except that cigar leaf requires more careful handling, 
especially in fermentation, than pipe leaf. The proportionate amounts 
of wrapper, bunch wrapper, and filler leaf in each are approximately 
the same, and exercise the same influences in their way. 

A description of the different methods in use in America and 
elsewhere will be dealt with, taking cigar leaf first. 

In curing cigar leaf, the changes which the leaf must undergo are 
controlled by the regulation of heat and moisture in the shed, and 
until very recently fire or fine curing has not been followed, excepting 
in cases where continual fogs or heavy moist, atmospheric conditions 
have existed. Curing proceeds slowly in cold dry weather, but drying 
takes place ; while in warm moist weather the changes in the leaf con¬ 
stituents that are necessary take place, and tobacco cures fast,. 
Thermometers should be kept both with wet and dry bulbs to ascertain 
the temperature and relative moisture in the air, both inside and out¬ 
side the building. It has been found that the best temperatures at 
which the leaf cures in dry weather are when the inside temperature 
is over 70 degrees Fahrenheit, and the outside temperature is 10 or 
12 degrees less; while a difference of 15 degrees Fahrenheit in wet, 
weather is best. Tobacco will cure well at any temperature between 
70 and 100 degrees Fahrenheit, but., as previously stated, it is safer 
to cure slightly on the slow side. While the leaf is curing fairly fast 
ventilation must be provided to carry off surplus moisture, especially 
in wet weather, or when the outside air is surcharged with moisture. 
The relative percentage of moisture should be between 50 and 60 
degrees. In Victoria the climatic conditions are not as cold as in 
many tobacco countries, but the air is in some districts drier, conse¬ 
quently artificial methods of supplying moisture may be found 
advisable, such as watering an earthen floor, or covering with a few 
inches of straw and applying water, which as it evaporates increases 
the atmospheric contents. In dry cold weather the shed should be 
kept closed, with no current of air, or a very slight one, but the top 
ventilators should be sufficiently open to take off the moisture evapo¬ 
rating so that it will not settle from the top on the tobaeco, the idea 
being to keep the tobacco during a cold spell from drying out, while 
not curing. The life will remain at such a time dormant, and directly 
the right degree of temperature—65 to 70 degrees Fahrenheit—obtains 
again curing will be recommenced. Cigar leaf during the process 
should not be allowed to get so dry that the leaf will break upon being 
handled, and should be so managed that at least once in every 24 hours 
it becomes soft until finished, this can be regulated by the currents 
of air admitted through the ventilators. It will be realized that no 
hard-and-fast rules can be laid down in this respect, as the treatment 
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will vary according to weather conditions and the stage reached by 
the tobacco. Tn the early part of the cure the moisture is driven off 
fast if weather conditions are suitable, but if cold and dry 
the shed should be kept closed to prevent its loss at too fast a rate. 
It may take four weeks only to cure a shed, and in some seasons 
twelve weeks, the latter period being more usually required unless 
artificial heat is applied. Only experience will tell the operator in 
charge when the leaf is ready for its special purpose before bulking 
down for fermentation. The colours should be fairly even through¬ 
out, the texture of the leaf thin, pliable, and devoid of vegetable 
matter, with not more than a 10 to 20 per cent, moisture content, 
lieaf for filler purposes and for bunch wrapper will generally require 
a longer and more thorough cure than cover wrapper leaf, the natural 
tendency to thinness and lighter body in the latter having less organic 
matter to be disposed of. Here, again, the operator is the sole judge 
as to when the cure has gone far enough for his purpose; the tendency 
amongst Victorian growers is, however, to cure too fast and not quite 
enough. 

As soon as the leaf is cured the shed should be kept closed and 
dark; if light is freely admitted the colours are liable to suffer. Some 
growers favour putting the leaf down in bulk at once after curing, 
re-hanging later on, while many prefer leaving the tobacco hanging 
in the shed until ready for fermentation. Tobacco leaf can be put 
down in bulk in cold weather with 20 per cent, of moisture, but is 
liable to ferment when warm weather ensues, and should consequently 
be watched, and if heating it should be turned, otherwise it might go 
so far as to rot, and the season s labour be lost. The main matters to 
be carefully watched are:— 

1st. To so control the air currents so as not to dry. or cure, too 
fast in tlic initial stages of treatment. 

2nd. To keep, whenever possible, the inside temperature 10 to 12 
degrees Fahrenheit above that of the outside shade temperature. 

3rd. To (dose the shed when curing is finished, and, if much damp 
weather follows and the leaf is inclined to become mildewed, open 
the ventilators on a dry day, or put slow fires underneath sufficient 
to drive off superfluous moisture. 

The curing by the aid of stoves has been recently adopted in the 
Connecticut Valley and Florida, in America, in regard to cigar leaf, 
and a useful pamphlet written by W. W. Garner, of the United States 
Department of Agriculture, in which the following directions for 
curing cigar leaf by artificial beat are given:— 

4 ‘No heating system will give satisfactory results in a barn or 
shed which is not reasonably tight, because the temperature cannot he 
raised sufficiently without drying the tobacco too fast. On the other 
hand, a system of ventilators which can be opened or closed at will 
is necessary for the removal of excessive moisture in the shed in wet 
weather. If there is no ventilation the air soon becomes saturated, 
and heat alone will not drive it off. When artificial heat is used it 
is not desirable in filling the shed with tobacco to leave open spaces 
from top to bottom, as these will only act as channels for the escape of 
heat to the top, while to be effective it must be forced to pass through 
the tobacco. 
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The heating system must have sufficient capacity; a little heat is 
frequently worse than none, particularly in the control of pole sweat. 
Experience has shown that a satisfactory system must be capable of 
maintaining a temperature in the shed of from 15 to 20 degrees 
higher than that of the outside air when moderate ventilation is used. 
It is only necessary to maintain this temperature when there is 
danger of pole sweat; under ordinary conditions a difference of 10 
to 12 degrees between inside and outside air is sufficient. The heat 
must be supplied from the bottom of the shed and be evenly distri¬ 
buted in order that, so far as possible, all the tobacco may receive 
the same treatment. 

Open fires of (dean burning wood and charcoal can be used, but it 
is necessary that special precautions are taken in case of fire, and only 
clean burning wood is used, as very heavy smoke from fires is apt 
to injure the tobacco. Charcoal is expensive, and there can be no 
doubt that the stove and due curing system is best, as temperatures 
can be better controlled, and there is less danger of injury from 
excessive smoke and fire. 

Coke and coal are not suitable fuels, as they generate injurious 
fumes, chiefly sulphur dioxide, which will damage the tobacco. 

Should open fires be used, it will be found necessary to have many 
small fires in preference to a few larger ones, in order to distribute 
the heat more evenly, and appliances in the shape of deflectors in the 
shape of sheets of iron over the fires have good effect. 

The use of artificial heat can be resorted to at any lime after the 
tobacco has been placed in the shed, from the first day until nearing 
the end of the cure. Many successful tobacco-growers prefer to 
have the tobacco in the shed a week before using fires, especially if 
good natural curing weather obtains. Others say that as soon as the 
leaf is wilted firing should commence. Practically all the cigar types 
are air cured, but judicious management of artificial heat will result 
in a more perfect product.” 

The fermentation of cigar leaf and system of making flues and 
stoves will be dealt with, also a description of the types of sheds for 
curing cigar and pipe tobaccos. 
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ORCHARD AND GARDEN NOTES. 

E. E. Pescott, F.R.ll .8 ., Principal , School of Horticulture, Burnley . 

The Orchard. 

Planting. 

In preparing land for planting oul—and this should be commenced 
right away, so as to allow the soil to sweeten—it should be subsoiled, 
so as to produce good results in after j^oars. Subsoiling will add to 
the age and vigour of the trees ; it will materially increase the crop ; 
and it will considerably lesson the expense of fertilizers. Reference 
has previously been made in these notes to the success attained from 
growing fruit trees in subsoiled land; but the fact may be again 
pointed out that many growers in Victoria to-day are reaping the 
benefit of increased crops without artificial feeding where the soil 
was subsoiled before planting. Drainage is another most important 
factor in successful fruit culture; but while, perhaps, drainage may 
be delayed for a few years, if the other initial expenses are extensive, it 
must again be emphasized that proper subsoiling cannot be carried 
out after the trees are planted. 

Green Manures. 

The exceedingly hot dry months of January and February will 
have had the effect of considerably weakening the soils, and reducing 
the humus content. It will be advisable wherever at all possible to 
put in a crop of green manure to supply humus, nitrogen, and other 
beneficial factors to the soil. This should be done as soon as the 
fruit is off the trees, and the earlier the better. 

An early crop is a distinct advantage. The cover crop should 
make good growth before winter sets in, as the plants make very little 
headway in the cold weather, and they require to be ploughed in as 
soon as the ground is dry enough in early spring. It will thus be 
seen that it is necessary to get a good autumn growth, as dense as 
possible, and one which will well cover the surface before winter. 

Pests. 

No codlin moth affected or diseased fruit of any kind should be 
left on the ground after the crop has been gathered. These should 
all be destroyed by boiling. 

Rust-infected plum and peach leaves, as well as all foliage of stone 
fruits that have been attacked by this and other fungus diseases, such 
as shot-hole, &c., should be burned, if possible. This will minimize 
the possibility of future attacks. The same treatment should be 
given to foliage where either red spider or the bryobia mite have been 
in evidence. 
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New Fruits. 

The following descriptions of some of the new fruits may be useful 
to growers. These have been fruited at the Burnley Gardens, and 
have all proved very interesting varieties:— 

Pear.—Marguerite Marilliat .—This is a very large and showy pear, 
well coloured when ripe, luscious and juicy. It will probably prove to 
be one of the largest of pears, being larger than either Reurre Bose 
or Uvedale’s St. Germain. But, being a dessert pear, this will 
probably be a fatal objection. Tt comes in about the middle of 
February, and, being inclined to mealiness, does not promise to be 
a good keeper. 

Apples.—The Houblon .—This is a fairly flat apple of good size, 
well streaked, coloured with red, showing apparent Cox’s Orange 
Pippin parentage. Flesh very firm, crisp, and juicy; of first class 
flavour, and solid fleshed right through from skin to con 1 , with very 
small core. It has become a very popular apple in some parts of 
England. 

Rival .—An apple approaching conical shape, with a beautiful 
bright yellow colour at base, and with rich red streakiness near the 
erown. The flesh is yellow coloured, well fleshed to the core; core 
fairly open. The flesh is crisp, and the flavour good and mellow. 

Coronation .—An apple of good size, green skin, well mottled with 
scarlet markings; flesh very firm, greenish, well filled to the core. 
The flavour is very good—a good, juicy apple. 

Charles Ross .—A fine coloured well streaked apple, especially on 
the sunny side; under skin a good yellow. The fruit is a good size, 
very juicy; the flesh is yellowish, crisp, and a first class flavour. 

James Grieve. —A well coloured yellowish apple, skin well streaked 
on the sunny side. A good firm flesh, inclining to mealiness, of mild 
excellent flavour. 

Vegetable Garden. 

All vacant plots should be given a liberal surface dressing of stable 
manure, and then well and deeply dug. For winter growth, the 
beds should be elevated somewhat above the ordinary summer level. 
That is, the path surface may be on a lower level, the plot soil being 
well thrown up and boldly ridged. This will give a certain amount 
of drainage, and will insure warmer and better soil; the vegetables 
should succeed more in this class of bed than in any other. 

The vegetable garden and also the seed beds should be kept free 
of any weeds, and a good cultivation kept up all through. 

Seedlings of cabbage, cauliflower, lettuce, and celery may be trans¬ 
planted out; and seeds of cabbage, cauliflower, lettuce, early peas, 
swede turnip, carrot, parsnip, and early onions may be sown. 

Flower Garden. 

One of the effects of the hot summer has been to considerably 
reduce the growth of some garden plants, particularly where the water , 
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supply was not copious. This should be remedied, as far as possible, 
by a good autumn cultivation, mulching, and watering, if the rain does 
not come in sufficient quantity. The stable manure mulch should 
not be stinted at this season of the year, and garden plants should 
be given every encouragement. This especially applies to such plants 
and shrubs that will be blooming in autumn and winter. If these 
are strengthened by food and water supplies, good growths will result, 
which means a copious supply of blooms. 

Dahlias and chrysanthemums may be fed with liquid manure, or 
mulched with stable or poultry manure—the latter is preferable. 
In any case, the feeding should not be too strong nor too frequent, 
and it should always be withheld before the dowers come. If the 
manure is supplied in the form of mulchings, it will be well to 
occasionally fork over the ground so that tin* soil does not become 
sour The same instructions may be taken for the autumn growing 
of roses. 

All classes of spring flowering bulbs may now he planted. In 
bulb planting the luilbs should not come in contact with any manure. 
The manure should have been some time previously dug well in and 
mixed with the soil, and all heat should have disappeared. If much 
manure is required it should be placed below the bulb, so that the 
roots may ultimately penetrate to it. Bulbs thrive in sandy soils, and 
where the soil is heavy a little sand may be added with advantage. 
Bulbs should not he planted too deeply; the depth to plant is generally 
regulated hv the size of the hull). Such bulbs as freesias may be 
covered with only an inch of soil, while larger bulbs may Ik* somewhat 
deeper. 

All hardy annual, biennial, and perennial seeds may now be 
planted; among these are dianthus, candytuft, sweet peas. Iceland 
poppy, anemone, ranunculus, stock, wallflower, columbine, foxglove, 
phlox, penstemon, pansy, gaHardin, &e. 

Wherever aphis and red spider occur the plants should he sprayed 
with benzole emulsion, nicotine, “IVstcnd.” “Soaperine," or some 
other preventative, in order to proteet the coming flowers. Mildew 
attacks on the rose should also be warded off by the use of sulphur. 
The sulphur may either be dusted on tlie plant, or it may be scattered 
on the ground around and under the plant. 

March is the month when the showy and fine summer annuals are 
at their best. The asters and zinnias should be very fine; and these, 
combined with salpiglossis, miniature annual and herbaceous sun¬ 
flowers, phlox, and many other popular hardy annuals, are all now’ 
at their best. These will require a fair quantity of water and manure 
mulching; and the plants will be considerably helped if the blooms 
that have passed their prime are kept cut off. 

March is one of the best months for the transplanting of evergreen 
plants of all classes, trees, shrubs, and palms. The roots of the trans¬ 
planted plants should be disturbed as little as possible, w hile the roots 
of those transplanted from pots should be well uncoiled and set out 
before planting. 

The soil is now r warm, and the roots will quickly take hold and 
grow. They are thus established for the winter, and will give little 
or no trouble in the subsequent summer heat and dryness. 
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Perishable and Frozen Produce. 


Description of Produce. 

Exports from State 
(Oversea). 

Deliveries from 
Government Cool Stoics 

Quarter ended 
31.12.32. 

Quarter ended 
81.12.11. 

Quarter ended 
31.12.12. 

Quarter ended 
31.12.11. 

Butter 

... lbs. 

18,064,584 

24,450,852 

18,379,256 

24,917,984 

Milk (dried) 

cases 

3,508 

1,996 


... 

Milk (cond.) ... 

.. tf 

5,045 

2,730 

50 

51 

Cheese 

... lbs. 

22,320 

15,480 

200 

500 

Bacon 

... n 

11,520 

62,500 

••• 


Poultry 

head 

5,695 

6,510 

643 

4J59 

. 

... dozen 



,, 

500 

Mutton and Lamb 

carcases 

| 694,412 

1,118,555 

29,794 

66,454 

Beef . 

quarters 

7,099 

5,457 

127 


Veal . 

carcases 

1 915 | 

935 ; 

91 

” 79 

Pork... 

... n 

! ... i 

1,491 1 

1 230 

858J 

Rabbits and Hares 

pairs 

57,204 | 

171,342 

9,793 

11,763 

Sundries 

lbs. 



65,645 

52,365 


R. CROWE, Superintendent of Export*. 


Fruit, Plants, Bulbs, Grain, &c. 

Imports and Exports Inspected for Quarter ending 31st December, 1912. 


Description of 
Produce. 

Imports. 

State | Oversea. 

Exports. 

Dewiiption of 
Produce. 

Imjiorts. ; Exports. 

I 0\ ersea 

Inter- 
State. , 

Oversea. 

Oversea 

Apples ... 

9,205 


30 

Loquats 

303, 



Apricots... 

— 

• — 

332 

Logs 

95 , 

4,657 

— 

Bananas, bunches . 

59,141 

49,617 

— 

Maize 

268 : 

13,945 

54 

Bananas, cases 

7,542 

31,168 

2 

, Mangoes .. 

184 | 


— 

Barley ... 

26,820 

! - 

7,682 

Marrows 

165 | 

_ 


Beans 

33 

552 - 

Melons ... 

219 


_ 

Bulbs . 

— 

246 

1 

Nutmegs 


396 

— 

Cherries... 

— 

I — 

i 4,119 

Nuts 

236 1 

2,655 

— 

Chillies. 

10 

: 40 

I — 

Oats 

10,307 

26,042 

_ 

Cocoa beans 


! 2,031 

| — 

()at Hulls 

698 ! 



Cocoanuts 

56 

1 160 

! _ 

1 Onions ... 


1,698 


Coffee beans 

— 

i 809 

— 

Oranges... 

... 10,260 

1,495 

641 

Copra ... 

— 

! 1,337 

i — 

Passion Fruit 

1,418 


— 

Cucumbers 

7,744 

: 

! 85 

Paw Paws 

22; 

16 


Dates 

— 

I 22,472 

! — 

, Peaches . 

—! 


310 

Figs 

— 

553 

i __ 

i Peas, dried 

; 337 | 

15 1 

205 

Fruit- 




Pepper ... 


2491 

_ 

Canned 

— 

__ 

1,392 

| Pineapples 

r j n,62i i 

78 | 

392 

Dried 

— 

2,210 

3,735 

Plants 

... ! 126 ; 

334 | 

79 

Mixed 

— 

49 

- 

! Plums ... 

1 _ i 


480 

Gooseberries 

614 


— 

| Potatoes 

1,502 ; 

10,386 1 

400 

Green Ginger 

—! 

108 

— 

Rice ... 

... ! 4,120 1 

8,554 

— 

Hay 

— , 

115 

— 

Seeds ... 


7,106 

45 

Hop. . 

l 

631 

_ 

1 Spice 

.. j 691 

511 


Jams, Sauces, Ac... 

— 

— 

1,051 

Tomatoes 

!!! | 2,931 ! 


20 

Lemons 

1,627 

3,130 

856 

Vegetables 

j 2,332) 

342 

— 

Lentils ... 

— 

186 

— 

Wheat ... 

... J 4,050 1 

1 

— 

Linseed 

— ! 

S05 

i 


i Yams 

...; 2 | 

1 

— 


_ _ J 

1 


j Totals 

... i 164,680 1 

194,200 

21,911 


somber of packages inspected for quarter ending 31 st December, 1912 » 880,791, 


K. MEEKING, Senior Fruit Inspector. 
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STATISTICS. 

Rainfall in Victoria.—Last Quarter, 1912. 

Tiblb showing average amount of rainfall in each of the 26 Basina or Regions con¬ 
stituting the State of Victoria for each month and the quarter, with the corre¬ 
sponding monthly and quarterly averages for each Basin, deduced from all available 
records to date. 


November. ( December 4th Quarter. 


Basin or District. 




' 

' 





”3 


3 

§ 

£ 

(Li 

_ 

CS 

«? 

? 

*3 

t 


£ 

< 

H 

-J 


*< 

o 

H 

> 

< 



points. 

points. 

points. 

points 

points 

points. 

j»oints. 

Glenelg and Wannon Rivers 

178 

279 

212 

179 

239 

154 

629 

612 

Fitzroy, Eumerella, and Merri 

210 

287 

246 

184 

*235 

166 

691 

637 

Rivers 









Hopkins River and Mount 

160 

245 

247 

183 

232 

169 

639 

597 

Emu Creek 









Mount Elephant and Lake 

15K 

239 

275 

183 

220 

169 

653 

591 

Corangamite 









Cape Otway Forest . . 

204 

338 

309 

230 

*280 

232 

883 

800 

Moorabool and Barwon Rivers 

140 

242 

266 

188 

259 

196 

665 

626 

Werribeeand Saltwater Rivers 

84 

237 

232 

INS 

258 

223 

574 

648 

Yarra River and Dandeuong 

214 

333 

362 

262 

431 

327 

1,007 

922 

Creek 









Koo-wee rup Swamp 

190 

337 

363 

244 

401 

281 

963 

862 

South Gippsland ... ... : 

2 35 

376 

238 

257 , 

292 

1 329 

765 

962 

Latrobe and Thomson Rivers ‘ 

2.57 

359 

371 1 

256 1 

263 

319 

891 

934 

Macallister and Avon Rivers i 

121 

227 

321 | 

184 I 

187 

269 

629 

680 

Mitchell River ... ... 

! 191 , 

273 

305 

198 ; 

i 248 

250 

744 

721 

Tambo and Nicholson Rivera 

181 , 

289 

279 | 

178 

330 j 

282 

790 

749 

Snowy River 

169 ! 

346 

323 

204 j 

2 ;2 

282 

724 

832 

Murray River 

82 

175 

: 4io 

134 1 

-72 

145 

764 

454 

Mitta Mitta and Kiewa Rivers 

180 

322 

525 ! 

251 i 

421 

247 

1,126 

820 

Ovens River 

172 ; 

324 

626 

228 | 

| 433 

235 

1,231 

787 

Goulburn River 

85 , 

234 

450 

173 | 

272 

177 

807 

584 

Campaspe River 

50 - 

200 

251 

160 i 

i 255 

176 

556 

536 

Lodaon River 

38 

164 

197 

135 

234 

124 

469 

423 

Avon and Richardson Rivers 

44 

140 

139 

116 ! 

1 190 i 

93 

373 

349 

Avoca River 

33 I 

146 

181 

123 

! 232 

113 

446 

382 

Eastern Wimmera ... 

60 j 

192 

216 

j 151 

196 

; 128 

472 

471 

Western Wimmera... 

85 i 

189 ; 

! 167 

133 

199 

94 

451 

416 

Mai lee District ... ... 

32 | 

i 

116 

150 

92 

163 

83 

345 

291 

The whole State ... ... 

114 ! 

227 i 

277 

165 

246 

174 

637 

566 


100 paints = 1 inch. 

H. A. HUNT, 
Commonwealth Mtttorologi*. 
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REMINDERS for flPRIU. 

LIVE STOCK. 

Horses. —Those stabled should be fed liberally Food of a more stimulating 
nature can now be given to get them well over the “changing coat M season* 
Those doing fast or heavy work should be clipped; if not wholly, then trace 
high. The legs should not be clipped. Those not rugged on coming into the 
stable at night sweating freely should be wiped down and in half-an-hour’s 
time rugged or covered with bags until the coat is dry. Weaned foals should 
have a little crushed oats daily, if available. 

Cattle. —As the nights become colder the dairy cows should be rugged. The 
rugs should be removed in day-time when the shade temperature reaches 
60 degrees. If new grass is plentiful, give a ration of hay or straw, whole or 
chaffed, to counteract the purging effects of young grass. Cows may now be 
spayed. 

Pigs. —Sows not already served should be put to the boar. Supply all pigs 
with plenty of bedding, and see that sties are warm and well ventilated. Supply 
sows liberally with grain. Castrate young boars. 

Sheep. —Where early lambs are being bred for local markets, transfer ewes 
and lambs to best pasture as soon as dropped. Castrate ram lambs when a 
few days old; defer tailing them until the ewe lambs are ready. After first 
rain (when dust is >e'.tled) clear wool from the eyes of young merino sheep; 
whilst yarded put weak weaners in hospital paddock, and any unprofitable 
woolled sheep in fattening paddock. 

Pori/TRY.—Do not feed much grain this month—soft food aids moult; add a 
teaspoonful of linseed to each bird’s ration once daily. The more exercise the 
hens get the better they moult. Remove all male birds from pens. Add 
Douglas mixture to drinking water. Keep a sharp look-out for chicken pox. 
Forward pullets should now be in their winter quarters, with plenty of 
scratching litter, and fed liberally—including ration of animal food. Grit, 
shell, and charcoal should always be available. 

CULTIVATION. 

Farm. —Dig potatoes as they mature. (’art out and spread stablo manure. 
Prepare and plough land for main cereal crops. Sow Chou Moellier seed in 
beds for transplanting. Sow the following mixture per acre for green feed 
during the winter months for the* dairy herd:—1 1 ^ bushels, New Zealand Rlack 
Oats ;' Uj bushel, (’ape Harley; Hj bushel, Tick Deans; l *_> bushel, Vetches. Sow' 
Giant Drumhead Cabbage for transplanting (1 lb. sufficient for 1 acre, in rows 
.*1 feet apart); provided the soil is in good fiiable condition, plants from seed 
sown last month should be planted out. Sow wheat and oats according to 
locality; also rape for winter feed or green imimuing. Prepare clean seed-bed 
for lucerne; and sow Hunter River, Arabian, Turkestan, or Peruvian seed, free 
from dodder, in drills 7 inches apait and at the rate of lo lbs. of seed per 
acre. Sow permanent pastures with grasses and cloxers. 

Orchxrd. —Prepare land for planting; plough deeply and subsoil. Plant 
legumes for green manure. Plant out strawberries. Clean up Codlin Moth 
from trees as soon as all fruit is gathered. 

Flower Garden, —Plant out evergreen shrubs, trees, and Australian plants, 
divisions of herbaceous plants, seedlings, layers, and rooted cuttings. Feed 
chrysanthemums with liquid manure weekly until flowers begin to open. 
Prepare land for future plantings of roses and shrubs. 

Vegetable Garden. —Plant out seedlings from the seed beds. Dig all 
vacant spaces roughly. Sow r onions for early crop; also peas and broad beans. 
Clean out asparagus beds wherever the seeds are ripening. 

Vineyard. —Consideration must be given to manuring: early application is 
strongly urged. Peas, &c., for green manuring should be sown as soon as 
possible. 

Cellars. —Cleanlinei-s is emphatically urged. Carefully remove all 
fermentable refuse—skins, lees, skiminings. &c. Such odds and ends favour 
multiplication of vinegar flies (Drosophila junehris). If present, destroy these 
with formalin or insecticide powders A little bisulphite or sulphurous acid 
in washing winter is recommended; also free use of lime on floors, &c. 
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WHEAT AM) ITS Ul 7 LTIVATI()X. 

SEED WHEAT AND ITS TREATMENT. 

Xo. XII. 

[('onhnn<<l from 141.) 

lUf J. K. r. Itii'hanlsfni. M.AI*.Sr,, Ay rival turn I Sit f>< rinh ndcnl. 

An important factor in determining the yield of a wheal rrop is tin* 
care bestowed on the seleetion and treatment of the seed. 

Th<* requirements of good seed w heat are that it should be true to 
name, free from admixture with other wheat varieties. It should 
also be fret* from weed seeds and diseased kernels: and should possess 
a high percentage of germinable. healthy grains, derived from vigorous 
and prolific plants. Moreover, preeaulions should he taken with sueh 
seed to protect it, by some process of piekling. from sueh fungoid 
diseases as smut or hunt. 

In tin* choice and treatment of seed wheat four points require con¬ 
sideration. 

1. The careful choice of varieties suitable to the soil and climatic 
conditions of the farm. 

2. Every effort should be made to raise tin* productive capacity of 
sueh varieties by systematic seleetion. 

2. The grain chosen for seed purposes should lx* thoroughly graded. 

4. Precautions should he taken against such diseases as bunt by 
the use of suitable fungicides. 

PilOICK OF VARIETIES. 

Inasmuch as the soil and climatic conditions differ widely in the 
various parts of the State, considerable care is necessary to choose 
sueh varieties as are adapted to the specific conditions of the farm. 
Some varieties are very late in maturing, and possess protracted grow¬ 
ing periods. These are unsuitable for dry hot districts when* hot winds 

2054. “ 
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in early Spring <in i of frequent occurrence. though they may prove 
of great value in (listri<-ts with heavy Spring rainfall. In moist 
eoastal areas the growing of rust resistant varieties is a matter of 
importance. Besides 1 hi* choosing of varieties of general suitability 
for the local conditions, it is also necessary to bear in mind that among 
wheats possessing the same general characters and habits of growth, 
there are some, under specific soil conditions, which regularly excel 
others of the same class in their productive powers. The difference 
in the yield between two varieties of wheat grown on the same farm 
under precisely similar conditions is often more than sufficient to pay 
the interest on the value of the land on which the varieties were 
grown. This has been demonstrated time after time 4 if) the depart¬ 
mental tests and on private farms, and has been again confirmed by 
last season s tests at the Rutherglen Experiment Farm and flu* 
bongerenong Agricultural College. 

At Longerenong, the average yield of fourteen varieties of wheat 
grown side by side, under precisely similar conditions Iasi season, was 
‘>0.7 bushels-—the lowest being 20.0. whilst the highest was 4.1.2 bushels. 
Again, whilst the average yield of twenty varieties at the Rutherglen 
Experiment Farm during the past year was 2(>..*> bushels, the lowest 
was 11.7. whilst the highest was 42.0 bushels. 

The choice of the variety will also lx 1 determined by the purpose, 
for which the crop is required, whether for given forage, ensilage, ha\, 
or for grain. The main requirement of a variety for green forage 
or ensilage is that it should gi\e a heavy tonnage of succulent material. 

Tall growing, flaggy varieties, with more or less solid straw, and 
preferably of quick growing habit, give good results for these purposes. 
If such varieties are free from coarse beards, retain Iheir colour well 
when cured, and possess palatable sweet straw, they make useful hay 
varieties. In densely populated countries, where straw is of 
considerable commercial value, it is essential that varieties grown for 
grain should give a heavy cut of straw, as well as a high yield of grain. 

There is less need for grain wheats to possess sueh qualities in 
Australia since tin* straw is of little commercial value in remote wheat 
areas. For this reason short-si rawed, upstanding varieties like 
Federation, which give high yields of grain and comparatively small 
yields of straw, are growing in favour. 

Tim qualities of the varieties more commonly grown for hay, 
forage, and grain purposes have already been discussed.* 

(Junufi of Sccfl. —It is commonly held that a change of seed is 
necessary from time to time in order to counteract the assumed ten¬ 
dency ot wheat from degenerating. We often hear it said that a eertain 
variety of wheat has “ run out.” This is an expression of the belief 
that tlie eontiimed growing of a given variety of wheat under unvary¬ 
ing soil conditions for a number of years results in the deterioration 
of that particular variety to such an extent as to render a change of 
seed absolutely necessary. In other words, it is the practical farmer’s 
expression of t Ik* belief that varieties of wheat under ordinary condi¬ 
tions of cultivation tend to degenerate 1 . Such a belief would appear to 
find confirmation in the fact that many of the varieties formerly 

* Jour, mt at A<h v , Vic , Mnrrh. p. 1^9 
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grown have been displaced from general cultivation by newer varieties. 
On the other hand, there are many varieties which have been in general 
cultivation for over thirty years, and which maintain their vigour 
unabated. Then* is no reason to believe that this tendency to 
degenerate is a normal characteristic of wheat. Indeed, there is no 
reason why, with careful selection and propagation, the prolificacy 
ot a given variety should not only la* fully maintained, hut even con¬ 
siderably increased. 

Certainly, it is difficult to see how the prolificacy of any given 
variety can be maintained at a high level if no care is taken to pre¬ 
serve tin* very best of the crop J‘or tin* next season's seed, and if careless 
and slipshod methods of cultivation art* allowed to prcwiil. It is 
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still more difficult to set* how a careless grower can improve matters 
by securing seed from persons equally as careless as himself. 

Cnless the change he for the purpose of obtaining a hetler variety, 
or more vigorous seed, or for Need that has been subjected to earefill 
and systematic selection, there can he no advantage resulting from 
change of seed. Indeed, if it he merely a promiscuous exchange, it is 
more than probable that the change would he a decided disadvantage. 
This would happen in all cases, for example, in which wheat is trans¬ 
ferred from a favorable to an unfavorable environment. Again, in 
extreme cases, such as would happen, <.f/„ in introducing new varieties 
from foreign climes, some years must elapse before the new seed be¬ 
comes acclimatised. 


<; z 



Journal of Aqriculturc, Victoria . [10 April, 1013. 


1 !)(> 


Moreover, sueh change of seed is often the eause of introducing new 
weed pests and diseases from one district, State or country to 
another. The balance of evidence goes to prove that farmers should 
rather rely on locally developed seed, and should give more* attention 
to their own seed, and the prevalent idea that the mere change of seed 
gives good results would appear to be founded more on opinion than 
upon Avel! ascertained fact. 

Kach progressive grower must of necessity lx* an experimentalist— 
constantly observing and testing the behaviour of the* varieties grown 
on his own farm ami in his district. The poorer varieties are thus 
gradually eliminated, and the best varieties retained for the bulk of 
tht* farm area. Having determined the most suitable variety or 
varieties for the farm renditions, deliberate steps should then be taken 
to improve these ehosen varieties by systematie selection and regular 
grading. 

Improvement by Selection. 

There is no need to dwell lien* on the value for systematie selertion 
for the improvement in prolifieary in our grain crops. This subject, 
has been already considered in some detail in the Article IX. on “ Im¬ 
provement of Wheat by Selection. 

To the instances then* quoted illustrating the value of selection in 
increasing the prolificacy of a given variety may he added some results 
from the past years experimental plots. At tin* Lougcrcnong Agri¬ 
cultural College. Federation seed which had been selected for three 
consecutive years on the lines laid down in Article IX. was sown along¬ 
side graded seed of tin* same variety which had been procured locally. 

Though the two plots were sown under similar conditions with 
1 ewt. of super and 59 lbs. of seed per acre each, the selected seed 
yielded 43.2 bushels per acre, as against 34-5 bushels of ordinary seed 
of the same variety. It is interesting to note, moreover, that there 
were fifteen manurial plots sown with graded Federation seed near 
by, with various dressings of manure, and the highest yield was 34.7 
bushels. 

(Iradino the Seed. 

The belief that shrivelled, pinched grain was as good as plump 
grain for seed purposes was very commonly held some years ago. 
Carefully conducted experimental work has demonstrated beyond 
doubt, however, that plump grain is greatly superior to shrivelled 
grain in productive power. 

Ai the Ontario Agricultural College, Canada. Professor Zavitz has 
conducted some interesting experiments extending over six successive 
years with Winter w heat, and eight years with Spring wheats. Large 
plump grain of Winter sown wheat gave 4b.9 bushels per acre, as 
against 39.1 bushels from shrivelled grain of the same variety, i.e., 7.8 
bushels per acre extra. Again, with Spring wheats, the difference 
amounted to 5 bushels in favour of graded grain, the large plump 
grain yielding 21.7 bushels, whilst the shivelled grain of the same 
variety gave 16.7 bushels. 

An experiment was carried out at the Wyuna Kxperimcnt Farm last 
season to test the effect of grade of wheat on the yield. A parcel of 


* W heat Improvement. Juttrua! of Agriculture, January, 1913, p. 3S. 
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Federation seed of tho previous harvest was passed through the 
Mayer grader shown in Plate* 1. Four samples of grain resulted— 
tirade* I., tirade* II., Grade 1 III., and screenings. The* latter were 
rejected. 

A sample* of the* seed jusl as it came from the* harvester was re¬ 
served for a coni nil plot and labelled “ Normal seed.** It consisted 
of grain of varying size*, containing chaff, stems, and a small propor¬ 
tion of cracked and pinched grain. The grader separated the wheat 
into tour grades t)t these* the* lirst grade consisted of tine* plump 
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Plate II. 


era in of very uniform size. Grade 11. was slightly smaller in size*, lmt 
very uniform and fairly plump. There were wry fe*w detective grains, 
'trade III. consisted for the most part of small grain, approximately half 
of which was somewhat pinched, and a small proportion of cracked 
grain. Grade IV., which consisted of white heads, chart* stems, cracked 
and pinched grain, was rejected. 

Equal quantities of these grades, viz., Normal, Grade I., Grade TT.. 
and Grade Ill., were sown with the drill on nth dune, 11>12. at the rati* 
of 49 lbs. of seed and SI lbs. of superphosphate per acre. 
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Plate 2 conveys an idea of the appearance of each sample. A more 
accurate picture of the relative sizes and weights of these various 
grades may he gathered from Table I., whieh gives the weight, volume, 
and density of the average kernels of eaeh grade*. 

Table T. 

Average Weight, Volume, and Density ok Graded Seed, Wyuna 
Experiment Farm, 1912. 


I Weight ol 100 I A\eiage weight \ olumc ol 100 Avcrw ’sohniit 1 Specific 

l.tviuilu I ti*»i Li.innl L-nrnxIu /I'litilp ' 11/ir tprnol Urn\ifv m 


Grade ol Sample. 

kernels 
(#! ams>. 

j pr i hei m l 
(grams) 

kernels (ruble 
centimetres) 

per kernel. | 
(rub. cm.). 

Grot ity ot 
Seed 

1. “ Normal" Kee l 
(from harvester) 

3 117 

! o:u, l 

2*3*8 

023 | 

1 33 

2. tirade T 

i 3 • D72 

o:*a 7 

2 011 

*020 

1*30 

3. (Dade II 

: 2 SNA 

0288 

2*204 

022 

1 -30 

4. tirade ML 

l *!!7K 

011)7 

1 *547 

015 

1 *27 


Vei, lilth* difference was observable* in tin* growth of these plots, 
o v epl hat of Grade III., whieh appeared to lie more backward than 
the others. The plots were hanested on 3rd and 4th January, 1913. 
with tin* following results:* - 

T\BiiK II. 

Yields of Graded Seed Plots, Wyuna Experiment Farm, 1912. 


' moll.lt Of Nil| K I pllO-pll.lt 

s( (»(| J>rl 1 C |H‘| IH'.V 


(•ne'e 1 
tirade 11 
Normal 
Seed 

(Irade Ill 


40 II)-. 


(Si 1 I )!-■. 


Date ol Date ot Yield- }»-i 

Nutting Hal testing jcn 


Atli June 


3rl Jf«e. 1013 28 bush. 6 lbs. 

27 „ 53 „ 


llh.Inn.. 1013 25 „ 27 

23 „ 50 


From the results of this experiment it is evident that grain obtained 
from the harvester may he divided into at least three 1 grades of seed, 
of whieh two grades give* yields considerably in excess of tin* normal 
seed, whilst the yield of tin* third grade* is enNsidernhly be4ow' that of 
the* Normal seed. 

Graele I. gave an increased yield of 2 bushels 39 lbs. per acre over 
the* ungraded seed, whieh at 3s. 4d. pe*r bushel equals an increase of 
Ss. lOel. per acre. Similarly, Grade II. gave an iuerense of 2 bushels 
2(5 lbs. p<*r acre*, or Ss. Id. per Here over the ungraded seed. 

On tin* other hand. Grade. III., which consisted mostly of pinched 
grain, with a small proportion of (-racked grain, gave a decreased 
yield of 1 bushel 37 lbs. per acre, that is a loss of 5s. 4d. per acre com¬ 
pared with the ungraded plot. lienee, for the trifling expenditure 
of, say, fid. per bushel—the cost of grading the seed—less than Hd. per 
acre, the grain from the harvester may be separated into three distinct 
grades of seed, two of whieh give increased yields worth Ss. 10d. and 
8s. Id. per acre, and a low grade sample whieh would normally lie 
reserved for the poultry and the pigs. 
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Hut the*r<* an* other advantage** ae*e*niing from graeling of seed 
wheat be*sides the ine*reased profit obtained per sere. 

Ail ordinary sample of grain from the harvester always eon tains 
a proportion of eraeked and broken kernels. The aetual amount will 
vary with the skill of the harvesting operator, and with the setting of 
the machine. 

This eraeked and broken grain has little* or no value for seed pur¬ 
poses. since it either will not germinate, or. it* it does germinate, it 
gives rise to spindly weak plants of low productive power. This 
grain is. Inns ever, of value for feed purposes. Now. by the process 
of grading, the grain of considerable commercial value for feed, but 
of negligible value for seed, is separated and saved. The saving thus 

effected will more than cover tie* cost of grading, apart altogether 

from the higher productive value of the graded product. 

If to these advantages we add that the use of a good grader will 
separate weed seeds, grains of other cereals, and remove ruhhish, 
diseased and damaged grain, and steadily improve the quality and 
prolificacy of tin* seed each year, it will readily he admitted that the 
advantages neeruing an* sufficient to justify the cost of installation of 
a good machine on the* farm. The capacity of many of tin* machines 

now on the market is such that the whole of the seed required for the 

seeding of a farm of average* size may lx* graded in a few days. Tinier 
these* circumstances it would se*em feasible for a group ed* farmers to 
c(M)pe*rato in the* purchase of such a machine, and use* it in rotation 
after harvest. As an alternative, arrangements might possibly be* 
mnelc by country flemr mills to install a machine*, and unelertakc the 
grading of se*cel for the* farmers in the* vicinity at a nominal cost 

Hic’ki.im; ti i V) Skkd 

A farnuT who has taken tin* care* to choose suitable* varieties of 
wheat, and to improve* such varieties by systematic selection ami 
careful grading, should imt run the* risk e>f omitting to treat the* s *e*el 
lor smut ( Tillilia tn1ni). Tickling of the* sce*el for prevention of 
smut is now regarded! as a regular part ed‘ the farm routine. 

Muedi e*ffe>rt has be*e*n spent on the* product ion of hunt-proof w bents, 
anel it wemlel appear that alreaely a considerable amount of sueee*ss has 
be*e*n obtained Florence* anel Hernia, r.e/., have* l>e*cn shown in experi¬ 
mental trials te» he* practically" immune* frean smut, whilst w’heats like* 
^Icdeali and Huguenot have long beam known to be* smut-resistant. 
The same* cannot be* saiel, however, for the* varieties in general cultiva¬ 
tion, feir some* eif tlx* most prolific yielding w'heats we grow are* very 
susceptible to smut. 

The advantages of securing a bunt resistant prolifie* wheuit must be 
manifest. The* process of pie*kling voulel be* unnecessary, anel the 
lime, labour, and expense involved in the operation would be saved to 
the farmer. Seeing that the quality of smut resistance has already 
been obse»rved in a few* varieties, it should not be difficult to impart 
the quality to prolifie*, but more smut-suseeptible*, varieties. 

The* e*e>st of the aetual pickling operations is not great, but as a 
considerable portion eif seen] is destroyed by most of the fungicides in 
general use, it follows that the* teital cost, including the damaged se*e*d, 
is verv considerable. The* production of a bunt-proof preilific variety 
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is, therefore. 21 legitimate aim of the wheat breeder, and it is not too 
much to expert that such a variety will materialize in the future. 

All pickling methods depend on the destruction of the spores of 
the fungus by suitable fungicides, or by hot water treatment. An ideal 
fungicide for pickling purposes would require to lx* (a) cheap, ( b ) 
effective, i./., capable of destroying all the spores adhering to the grain. 
(c) capable of preventing reinfection of the seed, (d) without effect on 
the germination of the grain. The fact that so much controversy 
lias arisen regarding tlx* various fungicides on tlx* market is proof 
that the ideal fungicide has not yet been obtained. 

The most common fungicides used are (1) Bluest one, (2) Formalin, 
(•i) Fungusine, a proprietary preparation. Immersion of the seed 
in hot water at 1T2 deg. Fahr. for ten minutes has been recommended, 
and it is efficient, but. with tilt* rush of work at the seed time, it proves 
in practice a cumbersome, slow, and umvieldlv process, and is not 
likely to be generally adopted. 

Bhiestone is a very popular fungicide, and when properly used it is 
very effective. The stronger solutions of Milestone, not only lower tlx* 
germinating capacity of the seed, but also delay its germination. Tlx* 
strength of the solution recommended for ordinary use is P L . per rent., 
i r., 1 1 o lbs. of Milestone to 10 gallons of water, and the seed should lx* 
immersed in this for five minutes. Stronger solutions than this an* 
unnecessary in ordinary farm practice, whilst a weaker solution, 
namely, 1 I lx Milestone to 10 gallons water, may often be used with 
advantage. If the seed is badly smutted, stronger solutions should be 
used, more particularly to avoid possible reinfection of tlx* seed. The 
farmer should, however, make it his business not to sow hadlv smutted 
seed, hut iit all times to reserve tlx* cleanest and best of tlx* crop for 
seed purposes. 

The use of a solution of definite strength is much to lx* preferred 
to the common method of using a handful or two of bluestone dis¬ 
solved in 21 variable quantity of water to each bag of seed. It is 
necessary to realize that tlx* strength or concentration of tlx* solution 
is all important for successful work, and that Ihere is an optimum con¬ 
centration wdiich gives the best results. Below this strength the 
fungicide is ineffectual, and with higher concentrations the germina¬ 
tion is interfered with. From time to time various substances have 
been recommended to lessen the corrosive action of the Milestone, and 
among these, tlx* use of lime and salt have been advocated, but tlx* 
results of experimental work so far tend to show' that there is no 
advantage gained by the use of these substances. When bluestone 
is used as a pickle the receptacles used must, of course, lx* constructed 
of some material other than iron. A convenient way of dissolving 
tlie bluestone is to tie the requisite quantity of bluestone. previously 
weighed, in a hessian bag and suspend it just beneath the surface of 
tlx* water. If thrown to the bottom of the vessel it takes some con¬ 
siderable time to dissolve, even if the pickle is kept agitated. Two 
points of practical importance will he discussed later. 

(a) 11 seed pickled with bluestone and formalin retain its 
germinating power and vigour if not sown immediately? 

( b) Is there any danger of reinfection if the seed is pickled 

with bluestone and formalin? 
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Formalin has been known for many years to he an effective fungi- 
eide for pickling wheat. It is a solution of formaldehyde gas in 
water, and the usual eoneentration of the rommereial article is M7-M8 
per cent. Some years ago it was a somewhat difficult matter to secure 
reliable samples of formalin. There are now on the market, how¬ 
ever, a number of brands which may he used with confidence. The 
strength of solution recommended for ordinary farm work is 1 lb. of 
formalin to 4b gallons of water, or 1 in 450. This effectively prevents 
smut, and does not interfere seriously with the germination. Stronger 
solutions than 1 in 400, *>„ 1 lb. of formalin to 40 gallons water, are 
not to he recommended, on account of the depressing effect on the 
germination. On the other hand, solutions of 1 in 500, have given 
complete satisfaction under experimental and ordinary field eon- 
ditions. 

Formalin is a eheap fungieide, is readily prepared, and has not the 
corrosive action characteristic of bluestone. 

Fiuujusinc is a proprietary preparation which has been used as a 
fungicide for smut, lmt considerable difference of opinion exists as to 
its merits. Its main constituents are white* arsenic and crude 
phenvle, a ml it is put on the* market in the form of a bulky powder. 

The*re seems te> he* little* doubt that fungusim* has ne>t that dele¬ 
terious effect on the* germination of the seed that is observed when the 
seed is pickled with bluestone and formalin. Indeed, in nearly all 
cases in which fungusine has be*en used, the* germination has been, for 
some* reason or other, materially stimulated by the process of pickling. 

In recent experiments it has acquitted itself well as a smut pre¬ 
ventive, and for preventing reinfection after pickling. In using this 
fungicide, 2 lbs. of the mixture is mixed with 2 gallons of water, and 
the liquid poured over the contents of two bags of seed, and 
thoroughly mixed. 

Methods of Pickling. 

Seed wheat may h<* pickled with formalin or bluestone either by 
immersion for a stated time in a solution of given eoneentration, oi 
by pouring the solution over several hags of wheat on a cement floor, 
and shovelling over the mass until every grain has been thoroughly 
wetted with the solution. Pickling by immersion is less expeditious, 
but on the whole it is more efficacious. The whole* of the grain comes 
into contact with the pickle, especially if the grain is agitated within 
the pickle. If the grain is held in a suitable vessel, agitation dis¬ 
lodges any hunt balls that may be present, and causes them to float 
on the surface of the pickle, from which they may In* skimmed off, 
and the danger of reinfection of the seed avoided. 

There are several patent pickling machines now on the market 
which enable the grain to be very conveniently and expeditiously 
handled, and much of the old-time drudgery associated with pickling 
may thus be avoided. 

An effective type of pickling apparatus consists of a large wooden 
cask to hold the bluestone or formalin solution, and a steel upright 
to which is attached a pulley. The seed wheat is placed in a per¬ 
forated copper vessel, fitted with a false bottom, fastened by a 
spring. The eopj>er vessel filled with seed is lowered iuto the cask 
by means of the pulley and kept immersed in the solution for the 
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specified time. It is then raised, and the solution allowed to drain 
through the perforations hack into tin* eask. After draining, the 
copper vessel is swung round over an open bag attached on a frame 
to the side of the eask, the spring holding the false bottom is released 
and the grain drops into tin* bag. The false bottom is then restored 
and the copper vessel again charged with seed. 

The barn floor method of pickling enables the work to bo done 
very quickly, and, with good clean seed, it is a very convenient method 
to adopt. When fungusine is used, indeed, tin* barn floor method of 
pickling is tlx* only one possible. Tlx* disadvantage of the method 
is that it is not possible to remove bunt balls that may be present, and 
reinfection is inevitable if the seed is at all smutty. 

Tlx* question of reinfection of tlx* seed is of some practical im¬ 
portance. It must be understood that while the three fungicides men* 
tinned all have* tlx* power of destroying loose spores they are unable 
to destroy tlx* vitality of tlx* spores in the interior of any unbroken 
bunt balls that may be found in tlx* seed. 

Those bunt balls consist, of course, of hundreds of thousands of 
smut spore's enclosed within the firm protective shell which forms tlx* 
outer integuments of tlx* kernel. So long as these* bunt balls remain 
unbroken, tlx* fungicide is unable* to destroy tlx* spores in the inte*rie>r 
of the ball, unless e>f course the ball be* subjected to prolonged immer- 
siem in the fungicide*, lienee*, unless tlmsc bunt balls be* re*move*el from 
tlx* seed they are* a source* of danger. since they are* re*aelily broke*!] in 
passing through the force* fee*ei attachment of the* elrill, ami tlx* spores 
in the interior of the ball are liberated, and thus reinfect the* semi- The 
question now arises as to whether the thin coating of the fungicide* 
adhering to tlx* grain is capable of preventing such reinfection. 

In orelcr to gain definite information em this point, a set of experi¬ 
ments was conducted last season at the Longerenong Agricultural 
College. 

A parcel e>f Federation whe*at was uniformly infected with bunt 
by breaking a sufficient number of bunt balls over the grain to make 
it thoroughly dark with smut spores. 

A small quantity of seeel was left untreated for check purposes. 

Tlx* smutted seed was then divided into small lots and pickled by 
immersion in formalin and bluestone solutions of two fixed strengths. 
A small quantity was also pickled with fungusine. After pickling, 
each lot was divided into two portions. One-half of each lot was 
thoroughly reinfected by breaking an equal number of bunt balls over 
tlx* seed. 

The seed of the untreated, pickled, and reinfected samples was 
then sown, and the germination of each plot noted, as well as the 
percentage of bunty plants, the total yield per plot, and tlx* total 
weight of grain per [dot. Each plot was sown with 200 grains. 

From the results of this experiment it is clear that of the three 
fungicides tested, namely, bluestone, fungusine. and formalin, formalin 
is least able to prevent reinfection of the grain. Comparing plot 12 
with plot 6. and plot 13 with plot 7, it will be seen that by reinfecting 
the seed the percentage of bunty plants has been increased from 0.0 
per cent, to 64.il per cent, and from 2.85 per cent, to 66.05 per cent, 
respectively, whilst the weight of grain per plot has been lowered from 
3.3 to 2.5 lbs. and from 5.5 to 3.1 lbs. respectively. 
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Tahir III. gives the results obtained at the Longerrnong Agricul¬ 
tural College. 

TABLE III. 

Showing the extent to which Re-infection takes place with seed pickled with 
Fungicides of varying strengths. 

LoNUEHKNONG AllRirCLTUttAL COLLEGE. 





Germination 

Percentage of Plants Above Ground 





1 

* 

I'lvatuiHiit 


<v 

flu 

^ r« 

tt . 

2nd Week 

9 7.12. 

JX 

£2 

go 

JX 
o . 

js & 
to o 

JX . 

*2 GO 

S * 

btTj 

C r 

O S 
t— 

ft.i ft* 

«, * 
Mi¬ 
ce x, 

? 

ci tjj 
££ 

It 

?! 

it 

Total Weigh 
ot Gram. 

l 

Clean 


44 *0 

52*5 

03 *0 

03 *0 

04 *0 

04 

0*0 

lbs. 

12*0 

lbs. 

5*0 

2 

Smutted 


47-0 

55*5 

04 *0 

03 *5 

00*5 

50 *5 

51 *3 

1P0 

4*0 

r* 

llluestone. 1 |>or cent. 


30 r> 

57*o 

08*5 

74 *5 

75*0 

08 

8*8 

15*0 

5*0 

4 

Hluestonc, 2 per cent. 


30 *5 

02*5 

71*5 

79*5 

77*0 

72*5 

2*00 

13*0 

0*5 

r> 

Fungusine 


71 r> 

77*5 

80*5 

85*5 

83*0 

79 *5 

5 *00 

10*0 

0*5 

o 

Formalin, l—300 


10*0 

24*0 

31 *5 

43*0 

34*5 

50 

0-0 

8*5 

3*3 

7 

Formalin, l—400 


33 -5 

33 *5 

47*5 

03 *0 

58 *5 

52 *5 

2*85 

14*0 

5*5 

S 

(•lean ((’hook Plot) 


40 *5 

54 *0 

02 *0 

00 *5 

05*5 

52*5 

0*0 

15*0 

5*5 

9 

Bliiest-oiie, 1 per cent.. 

Re- 

50-0 

73 *5 

75*0 

85*0 

82*5 

75 

18*0 

15*0 

4*5 

10 

irifi cted 

Bi uestone. 2 }>er cent . 

Re- 

30 -r> 

53*0 

02*5 

74*0 

71 *5 

00 

4*5 

14'5 

5*5 

11 

infected 

Fungusine, He i n fected 


00*5 

71*0 

81 *5 

82*5 

80*5 

70 *5 

10*9 

18*0 

0*0 

12 

Formalin. 1 '300, Reinjected 

14-5 

27*5 

43*0 

51 *0 

41 *5 

30 *5 

04*3 

9*0 

2*5 

13 

Formalin, 1 '400, He injected 

37 -0 

41 *0 

52 *5 

00*0 

59*5 

54*5 

00*05 

11 *5 

3*1 

14 

Clean (Check Plot) 


58‘5 

05*5 

72 *0 

81 *0 

81*0 

09 *5 

0*0 

15 *5 

5*5 

15 

Smutted 


10*5 

25*1 

31 *0 

39 *5 

30*0 

29*5 

40*07 

7 *0 : 

3*0 


The other two fungicides an* far better able to withstand reinfec¬ 
tion. Thus in the ease of Milestone, plot 3 treated with a 1 per cent, 
solution gave 8.8 per rent, of bunted plants and a total grain yield of 
:> lbs. grain. The same seed when rein feet ed with smut spores (plot 
0) gave 18.6 per cent, of hunted plants and a decreased grain yield of 
4.5 lbs. per plot. 

Again, a solution of 2 per cent. Milestone gave a percentage of 
hunted plants of 2.0(> and a grain yield of (>.5 lbs., while the same 
seed when reinfeeted with smut spores had 4.5 per eent. of smutted 
plants and gave a total yield of only 5.5 lbs. Somewhat similar results 
were obtained with fungusine (plots 5 and 11). The effeet of reinfee- 
tion increased the percentage of smutted plants from 5.66 per eent. to 
10.9 per eent., and decreased the grain yield from 6.5 to 6 lbs. per plot. 
Confirmatory results were obtained at Ilutherglen. It will be seen, 
therefore, that in all eases reinfection of the seed led to an increased 
percentage of smutted plants and a decreased grain yield, and that 
these effects were by far more pronounced in the ease of formalin than 
with Milestone or fungusine. 

It follows from these results that in pickling with formalin the 
greatest care should he taken to see that any unbroken bunt balls are 
removed during the process of pickling in order to prevent possible 
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reinfection. Moreover, from these results it would appear that 
formalin is likely to he less satisfactory than either Milestone or fungu- 
sine when the sample is badly smutted, and for reasons already given, 
the barn floor method of pickling is more risky with formalin than 
with Milestone. 

An interesting point in connexion with pickling is whether it is 
necessary to sow’ seed pickled with formalin or Milestone immediately 
after pickling, or whether any ill-effects are produced on 1 lie germina¬ 
tion or vigour of the plants by delaying the sowing. It is contended 
by some that in pickling with formalin or Milestone the seed should 
be sown immediately. Others affirm that seed may be piekled months 
before seeding without anj harmful effects. In order to gain some 
information on these points a set of experiments was carried out at 
the Kutherglen Experiment Farm. A parcel of seed of the 1611 
harvest was thoroughly smutted, and portions of the seed were pickled 
with formalin, 1 in 400, and Milestone, 2 per cent., on 26th February, 
exactly fourteen w r eeks before the seed was sown. Duplicate samples 
were piekled with the same solution at periodical intervals up to 1st 
June, and on 3rd June all the piekled lots were sown simultaneously. 

Table IV. 

Showing the effect of delayed sowing of lickled grain on the germination 

and viald of wheat. 

Ruthkrolen Experiment Farm. 
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While the results do not show that regularity which might he ex¬ 
pected in a carefully conducted field trial, it would appear that the 
best practice to follow is to sow the grain within a week or two weeks 
of pickling. During this period the germination and the vigour of 
the plots, as expressed by yields of grain, appear to be at a maximum, 
and these gradually fall off as the length of time between pickling and 
sowing increases. This is more noticeable with formalin pickled seed 
than with bluest one piekled seed. 

The results may be more clearly seen by dividing each of the 
formalin and bluestone series of plots into two sections of four plots 
each and comparing the yields of grain and the germination per¬ 
centages. Thus the average percentage of plants reaching maturity 
in plots 3, 4, 3, ti. representing hatches of seed sown up to four weeks 
before pickling, works out at 31.3 per cent., as compared with 42.73 
per cent, for tin- remaining four plots pickled from 0-14 weeks 
before sowing. Moreover, the average yield of grain from the first 
set work out at 3.84 lbs. per plot, as against 2.93 lbs. from the last 
batch. 

Turning now to the bluestone series, the differences between the 
first and second sections is not nearly so marked as with the formalin 
scries. Thus the average percentage* of plants reaching maturity with 
the first section (plots 11, 12, 13, 14) is 72.0 per cent., as compart'd 
with 04.4 per cent, of the second section (plots 15. 1(5, 17, 18). Again, 
the yield of the first section averages 4.08 lbs per plot, as compared 
with 3.(55 lbs. per plot for the second section. 

Finally, it may be noted that the untreated plots far outstrip all 
other plots both in rapidity of germination, total plants reaching 
maturity, and, what is far more important, in total produce and grain 
per plot. One needs only to look at the figures for the tw r o check 
plots to see that formalin and bluestone of the strengths generally 
recommended, formalin 1 lb. to 40 gallons, and bluestone 2 lbs. to 10 
gallons, delays the germination, lowers the percentage of plants which 
reach maturity, and depresses the yield per acre. 

The seed for these experiments w as piekled by the Vegetable Patho¬ 
logist, Mr. (\ C. Brittlebank, and the planting and recording of the 
results by Field Officers, Mr. T. M. Whelan, of the Hutherglen Experi¬ 
ment Farm, and I. M. Ttilloh, of Longerenong Agricultural College. 


(To he continued .) 



2ot; 


Journal of At/riculfun , Victoria. | 10 Ami,, 1913. 

THE FttriT TRADE OF VICTORIA. 

ITS PRESENT STATUS FROM A COMMERCIAL STAND-POINT. 

(('ontinucit from Faye 17 K.) 

PART VI. 

OVKRXKA FRF IT KXPORT. 

/>// F ]/(<I,uuj % Senior Fruit Inspector. 

Tin* application of low temperatures to fruits under different 
methods of currying conditions, both in cool storage and during 
transportation, has been the subject of long and careful investigation 
in America. Various types of refrigerator car have been designed, 
and their efficiency thoroughly tested. Thermograph records of tem¬ 
peratures and variations inside the cars during transportation of 
fruit have been kept. The different, results of shipping fruits under 
tin* following methods have been recorded: (a) In ordinary yen- 
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tilated cars; (b) under regular icing without pre-cooling; (c) in 
insulated trucks with pro-cooling of fruit; (<l) pre-cooling and ship¬ 
ping under initial icing only; and (e) pre-cooling and shipping under 
regular icing. 

The results of these experiments show' that a minimum of variation 
occurs in fruit car temperatures when fruit has been pre-cooled before 
loading and transported under regular icing throughout the trip. 
Fruit pre-cooled and forwarded under initial icing only, or fruit for¬ 
warded without pre-cooling and under regular icing has been 
shown to vary considerably more in temperature than by the first- 
named method. The greatest variation occurs in ears ventilated in 
the ordinary way without icing during transit. The following illus¬ 
trations, taken from Bulletin No. 123. 1908, Bureau of Plant Industry. 
Department of Agriculture, U.S.A., will serve to illustrate the varia¬ 
tions in temperature when fruit has been forwarded under the different 
conditions mentioned. These experiments were conducted iu connexion 
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with shipments of oranges from San Bernardino to Jersey City. 
N.Y., a tri]> whieh occupies, on an average, from eleven to fifteen days. 
Of eonrse, no rail trip on this Continent oeeupies so great a length of 
time as the one under notice, if we except fruit transferred from other 
States to Victoria, or rice nrsa. Even in connexion with transport 
within the State only, however, fruit often remains in the* railway 
trucks for three, four, or five days before shipment. The records in 

Fig. t>.showing fruit forwarded under ordinary 

ventilation, clearly indicate that even in the short space of time occu¬ 
pied in forwarding our fruits from the country centres to the ship's 
side for export, say, from three to five days, a great rise of temperature 
and constant hastening of ripening processes and general deterioration 
is likely to occur. This is especially so in hot weather. This would 
seem to indicate that wherever practicable it is preferable to pre-cool 
fruits as near as possible to the point of picking, and to forward in 
cars under regular icing. It. is more especially, however, in con* 



I ig i .—Cooling hiiun.is in < .ir Spi ingfuUd, Mo, 


nexion with tin* local and Inter-State transport of our soft fruits, such 
as apricots, peaches, grapes, plums. &<\, that the need for a proper 
system of refrigerator ear transportation exists. The saving of the 
waste and loss which yearly occurs during the transportation and 
marketing of these fruits would more than compensate for the small 
extra charge which would he incurred in the matter of freight. 
Unfortunately, no statistics are available to show' the amount of loss 
which occurs each season through ripening and decay of our soft 
fruits, and which is mainly brought about by handling, transporting, 
and marketing under improper conditions; but there* is little room for 
doubt that fully 10 per cent, of these fruits are in many seasons 
sacrificed on this account. 

Types of Oars used ix Victoria and America. 

In connexion with the transport of oranges from California to the 
Eastern States, the type, of car in general use differs from the type 
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usually employed in Victoria for the conveyance of fruits, inasmuch 
as ice-ears an* used with ire-bunkers placed at the ends of the truck, 
and hold each from 2 to 2 1 /-* tons of ice, and are usually iced at 
various assembling; points in California after the fruit is loaded, and 
re-iced during transit according to requirements. 

A standard car measures 40 feet in length. The freight and 
refrigerator (‘barges vary according to the section of country where 
the fruit is shipped and the weight of fruit per car. For instance, 
the rate to Chicago from California on a ear of 24,190 lbs. is 54 dol. 
07 c., and to New York Ho dol. 61 c. The rate on a ear of 27,650 lbs. 
(which is the weight of a standard ear of 384 boxes) is 62 dol. 50 e. to 
Chicago, and 75 dol. to New York. 

In this State, ice cars are not used under any circumstances for 
fruit transportation, as in the type of ear used for the conveyance of 
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Tig }—DisigJtint showing the average temperature recoril of two t arloads of 
oranges shipped under regular icing, Ma\, k>o; 


perishable products generally (butter, meat, rabbits, &e.,) the ice- 
bunkers are placed in the top of the car, and cannot, on this account, 
be safely used for fruit transport. For conveying consignments 
which have been pre-cooled at country centres, special insulated trucks 
are used. These* contain no ice-bunkers; but. as the ears are cooled 
before loading, and as the fruit itself is chilled before being loaded, it 
is considered that the car temperature varies very little, even (luring 
transportation over long distances. 

Among the many new types of ear which have ben introduced on 
the American Continent, and of which trials have been made, may 
he mentioned portable* pre-cooling plants which have been fitted up to 
pre-cool fruit grown away from centres where no stationary pre¬ 
cooling plant can he erected, and also insulated ears with provision 
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made for supplying these with cold air from the stationary refri¬ 
gerator plants at different points during transportation. These 
experiments are still in progress, and the results as to the best methods 
to be employed in pre-eooling and in refrigeration during transit have 
not yet been determined. With respeet to some fruits, indeed, many 
ideas regarding the utility of pre-eooling have reeentl.v been much 
modified. This is especially the ease so far as the transportation or 
cool storage* of grapes is concerned. No system of cool storage which 
has yet been devised would appear to check, to any material extent, 
the effects of preliminary rough handling and incorrect methods of 
packing grapes. 


Picking, Packing, and Handling Experiments. 

Jn the Bulletin be fore-mentioned, the result of a series of experi¬ 
ments in connexion with the influence on the keeping quality of fruit, 



Fig. 4 .—Diagram showing the temperature icoord of a standard earload of ^4 
hoses of oranges, premoled and shipped under tegular king, March nnd 

April, 1007 . 

of various methods of picking, packing, and handling is given The 
effect of picking at various periods of the year has also been carefully 
noted, and results published. Summed up, it may be stated that 
fruit, if sound when picked from the tree, will keep longest if handled 
so carefully as to avoid abrasions or .punctures of the skin, ami that 
fruit showing mechanical injuries develops a maximum of decay. The 
experiments quoted have been carried out with respect to oranges; 
but the results of experiments carried out with other fruits show that 
the same rule applies to them. 

Of course, the application of up-to-date methods of pre-eooling 
and eool-storing fruits is necessary for successful transportation; but 
the grower and packer bear their share of responsibility in exercising 
proper and necessary care in picking and packing.. As before stated, 
fruit, to be kept for any length of time must be free from bruises. 
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10 Apkil, lbld| Shrltn\ Shadf , and Wuidbn aks. 

Th(‘ charts reproduced herein show very Forcibly the result 
of these experiments in America. From these* it would seem that the 
methods in vogue in this State with regard to picking, parking, and 
transporting our fruits require thorough reorganization. 

In the absence of reliable data, no opinion can lx* given with cer¬ 
tainty ; but it would appear that the blame for tin* loss which occurs 
each season during transit to the Ended Kingdom and Europe, and 
which in the past, has been mostly laid at the door of tin* shipping 
companies, is due, not only to improper attention to temperatures 
during transit, but is largely the result of the nori-applieation of 
proper methods before the fruit leaves the State. 

The question, as to whether the expenditure which would he in¬ 
curred in order to bring our present methods of handling fruits 
generally more up to date, may be judged from the results ibtained 
during the past two seasons. These indicate that only (10 per cent, 
of all shipments arrive in anything like first-class condition, and that 
even in these latter it is probable then* exists great room for improve¬ 
ment. It is stated that a large portion of our apples when marketed 
in Europe shows a more or less shrivelled appearance of tIn* skin. 
This is most likely due to the non-application of cool-storage tempera¬ 
tures immediately after the fruit lias been harvested, and also to tin* 
necessity which (through tin* absence of such cool storage Facilities) at 
present exists for picking our fruits before full maturity lias been 
attained 

(To be coaimut'd.) 


SHELTER, SHADE, AM) WINDBREAKS. 

Jiy J. 1\. Tovcy , Herbarium Assisiaui. 

Farmers, as a rule, do not go in for much tree planting, except per¬ 
haps a few shelter trees around their homesteads. Perhaps this arises 
from tin* cause that they think tin* land can he turned to more profit¬ 
able account by employing it for stock-raising or crop-growing pur¬ 
poses. This may he true where the farmer has only a short lease of 
the ground, hut when he is the owner it will pay him to plant. If you 
visit a farm on a windy day and see tin* sheep feeding restlessly to 
windward, or seeking the poor shelter of some gully, it would give you 
a very unfavorable opinion of the place, compared with that which you 
would form if the thick were contentedly grazing in a paddock sheltered 
by a belt of trees. Nothing is more distressing than to see horses and 
cattle listlessly moving round the fence-lines in search of a shady 
corner to protect themselves from the lieat and glare of the scorching 
sun. Tn contrast, how refreshing it is to see them enjoying the cool 
shade of trees! Cattle, during very hot weather especially, prefer to 
feed in the cool of the morning or evening, and to lie in the shade and 
chew the cud during the heat of the day. Peace and contentment an* 
as essential to the production of milk of the best quality as to putting 
-on beef, and when the influences on milk and meat supply are duly 
appreciated, every paddock will have its clump of trees to shelter the 
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stock, both from the cold winds in winter mid the heat in summer, 
thus combining landscape beauty with economy of grazing and farming 
for protit. 

Some farmers think that the only benefit to be derived from tree 
planting is the future value of timber, and consider this too remote to 
be a sufficient inducement to incur the expense of planting on the 
farm; but this is a mistaken idea, for in a few years the benefit would 
begin to aeerue and would become more pronounced year by year. 
Tin* deeply penetrating roots, which most trees form over a part at 
least of their root system, draw up water from the deeper layers of the 
soil, to which the roots of most crops do not reach. 

This water contains all the mineral constituents of the plant’s food 
in varying proportions, and these salts are largely stored up in the 
leaves and bark as waste products after they have boon utilized. In 
this way they again eventually reach the surface of the ground, while 
the fallen leaves and hark slowly rot and add to tla* percentage of 
humus in the soil, so increasing its capacity for holding water, and 
thereby aiding in maintaining the fertility of the soil. 

The value of trees as humus-producers can hardly lx* exaggerated, 
for the benefits conferred upon the soil by the presence of humus in it 
are many and various. It increases the water-holding capacity of the 
soil. Thus a soil containing a fair quantity of humus may hold from 
two to three times as much water available for the plant’s use as a 
pure sand. 

The humus formed from the decaying leaves of trees is very valu¬ 
able. the presence of humus increases the chemical action in the soil, 
and causes more of the insoluble constituents of the soil to be rendered 
soluble and available for mineral plant food. Humus lightens heavy 
soils and favours their aeration. 

Not only do trees act as soil-makers, but also as soil-preservers. Thus 
belts of trees on the banks of streams do not only prevent the erosion 
of the hanks, but their roots form a filter through which the drainage 
water must pass, and he partly deprived of its mineral matter. At the 
same time, the effect is to hold up the water on both sides, and prevent 
over-rapid and erosive drainage from the soil. 

Settlers generally are too apt to consider bush land as something to 
be cleared, even to the last piece of scrub. It is not until the neces¬ 
sity arises of buying fuel for domestic use thal they become aware of 
the fact that they could have profitably produced fuel for home con¬ 
sumption on the uncultivable portions of the farm practically free of 
cost. 

Hedges. 

It is better to have no hedges if proper attention cannot be given 
them. In some districts one finds hedges neglected, and allowed to run 
wild, faking up much valuable space and reducing the effeefive width 
of the field they occupy. A well-managed and properly formed hedge 
should not be more than 30 inches wide if the annual trimming and 
cleaning has been properly attended to, and a height of 6 feet is 
usually sufficient for ordinary purposes. 

No doubt the expenditure incurred in fencing off a hedge from 
stock for the first few years prevents many farmers from improving* 
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their properties bv these desirable acquisitions, but such expense is 
amply repaid by ultimate results. 

There is a great variety of opinion with regard to the kind of trees 
or shrubs that should be planted, and to the time and manner of 
planting. Every variety recommended might be entitled to prefer¬ 
ence in particular localities, but very few have a general adaptation to 
all parts of the State; it is therefore necessary to consider the condi¬ 
tion of a given locality. 

The ground where hedges are to he planted should be free from 
stagnant water, and should be trenched to a depth of 2 feet by about 
3 feet in width. If the soil is poor or shallow in places, it should be 
removed and replaced by more fertile soil, so as to make the whole 
line as equal in quality as possible, and thereby secure uniformity in 
growth. 

Hedge plants can be transplanted at any time from April to Sep¬ 
tember. The distance between the plants depends on the size at plant¬ 
ing, rate of growth, and variety grown. 


S ka - n > \ st Planting. 

Tin* principal evil which one has to contend with in seaside plant¬ 
ing is caused by the saline spray, which is carried by the wind and 
deposited on the leaves and branches of trees and shrubs The effects 
of salt-laden winds are much more injurious to young trees that have 
been raised in a sheltered nursery lhan they are to those 1 that have* been 
exposed to the full blast from their earliest stages. This is. no 
doubt, the eause of many failures at the outset. 

Before attempting the planting of moving sands, these must he 
prevented from invading and smothering the young plants, and care 
must he taken to keep the wind from carrying away or otherwise 
modifying the adjacent surface. 

The preparation of the ground for seaside planting will necessarily 
depend on its nature. If the ground is heavy and sour, stagnant 
water must be got rid of by draining. On pure sand, as previously 
mentioned, the sand must be kept from drifting by planting sand-bind¬ 
ing grasses—for instance, the Maram Grass (Ammophila (Vsamma) 
arundinacea), Kand-Lyme Grass (Ehfmns arenarius). Hairy Spini- 
fex (Spinifex hirsulas). Spreading Spinifex ( Spinifex paradoxus), 
&e., and also the numerous varieties of Mesembryanthemum. These 
should be sown at least two years before tree planting, so as to have 
the whole well covered, not only to prevent the sand drifting, but to 
afford protection to the young trees. 

The most satisfactory results can he obtained from trees raised in 
a temporary nursery near the planting site, if a comparatively 
sheltered spot, containing sandy soil, is available. The young seed¬ 
lings thus early become inured to the prevailing salt-laden winds, and 
when planted out are less liable to their injurious effects. Young 
plants should be of such a size that they will not be bent by the wind, 
and yet large enough to prevent them being covered with sand. Suit¬ 
able sizes are usually from 8 to 12 inches high. Dull moist weather 
should be chosen for planting, and care should be taken to prevent 
the drying of the roots. 
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SO Ml-: SUITABLF 1 KKKS AND SHRUBS. 

Sni’IUKkN Col XTR\ j('u\SUL, ft \IN, AND I T t*l%NI») 

Australian. 

hucahptus tladotalw [uorynoiatyx ), *' Sugai Gum 
Jmil.i 1) ptu& butr\mdes, “Mahogany Gum.” 

Final) ptiis loinula, “ Vale ” 

Kutal\ptiib melhodora, “ \ cllow Rox ’ 

Leptospeimum laewgatum. “(oast Tea Tiee 
Acacia p\tnantha, “ Golden Watlte.* 

Acacia mollissuna, “ J.ait- Bl.uk Wattle 
I’ittosporum undulatum, ‘Sweet Pittospoi urn 

/ i otu . 

Pinus 1 lalepeiiMs, “ Vlcppo Pine ” 

Pinus llalepensis var. maritima, “ Seaside fine.” 

Pinus pinaster, “ C luster Pine 
fmus insigins, “ Montere\ Pme. 

Pinus eanaiiensis, * Canan Island Pine 
^Sclmius molle, “ Pepper Tree.” 

(.\tisus problems, “ I'agas iste 

1 hi ] ( 'ut’NjkV 

1 ustrahan. 

JuHulvplus amygdalma, “ N a i lowleax t\i Peppeimmt " 

J*.ncal\ptus polvanthemos, “ Red Box. ’ 

Km.iljptus (amplmia, “ Sallow 
Kuc.ilyptiis oblupia, “ Messmate.” 

Acai ia me I mow loo, “ Plat kwood ” 

Angophot.i intermedia, “Gum -M)itle" 

Pittosporum undulatum, “Sweet Pittospoiinn 

Exotic. 

< upre.ssiis maumarpa, “ Monteiey (N press ‘ 

<’upresMi.s tontlosa, “ Nej>aul C) press*' 

Pinus Halepensis, “Aleppo Pine.” 

Pinus ponderosa, “ \ ellow Pine.” 

Mvn.fch \m> l)kv NokiHKk.v CotiNikv 

Australian. 

Casual ma Luehmanni, “ Puloke. * 

CaMiarina glaum, “(lre\ Buloke ” 

Kucalyptus Behnana, “ Mull Mallee.” 

Fucalyptus bicolor, “ Hlack Box.” 

Kucal\j)tus d.tdoialw (< orynocalyx ), “Sugar (lum.” 

KmaKptus leucoxylon, “Yellow Gum.” 

Kiualvptu.s sideroxvlon, “Red Ironbark ” 

Grevillea robusta, “ Silky Oak.” 

Acacia data, “Cedar \Vattle.” 

Exotic. 

( uprexsux niacrocarpa, “ Monterey Cypress ” 

Pinus Halepensis, “Aleppo Pine.” 

Pinus msignis, “ Monterey Pine.” 

Robmia pseudaracia, “ False Acacia 01 Locust Tree." 

St hums molle, “ Pepper Tree.” 

Cvtisus proliferus, “ Tagasaste.” 

The foregoing list does not by any means exhaust the number of varieties 
suitable for any given locality. 

Additional information regarding tree planting tan be gleaned from the 
following papers :— 

I ree Planting and 1* orest Preservation,” Journal of Agriculture % April, K)o 7 
“Victorian dree Planting Competition, 1912 - 15 ,” journal of Agriculture , 
Novembei, k)it 
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FARM SANITATION. 

Hi/ (\ II. Wriffht , /nstructor in Flumbinfj , Strinbnrnr Technical 
t'ollujt, 11 (net horn. 

Part I. —Septic T\nks and Xkwekxok Connexions. 

It Idis been said that a nation's first lino of defence is sanitation. 
The statistics of this State show that a weakness exists in that line, 
which can be traced to country districts; hut the farmer who is handy 
with tools can do much to strengthen that line of defence, and, at 
the same time, lighten the burden of domestic drudgery for his w'omeii 
folk. It is not recommended that the farmer should attempt to erect 
septic tanks and their connexions. Hut there is no reason why ho 
should not understand the action of such tanks and the use of the 
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various pipes and fittings. Such a knowledge should be of value in 
enabling him to better select with whom to place the work. 

In order to better explain the risks run, and what should be 
avoided, the following. Figs. 1 to f>, drawn from actual cases, will 
illustrate that care ami good judgment art* necessary when septic tanks 
art 4 to bo installed. 

Fig. 1 shows how on out* farm the discharge of sewage from water 
closets, &e., into a river was arranged — how the storage cisterns 
situated in bathrooms, and also under living rooms, overflowed into 
pipes that joined the main sewer, and how that pipe acted as a conduit 
for conveying sewer gas to the cistern water, contaminating it, and 
also discharged sewer gas under the floors of the surrounding rooms. 

Fig. 2 illustrates an instance where two water closets discharged 
their content into a cesspit in a garden. Waste pipes from two bath¬ 
room floors w r ere so arranged that they acted as vent pipes, and con¬ 
veyed the sewer gas directly into the bathroom, while leaking joints 
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V ig. 3.—Showing how a grease Ir.ip of faulty construc¬ 
tion resulted in the space under the scullery floor becoming 
very polluted. 



in tin* hath waste 
pipes wliieli run 
up the wall of 
the room below, al¬ 
lowed sewer gag to 
escape into the chil- 
renV nursery in 
such quantities that 
a serious outbreak 
of sickness oc¬ 
curred, a nd necessi¬ 
tated a thorough 
overhaul of the 
sanitary arrange¬ 
ments. 

Fig. 3 shows a 
sink waste dis¬ 
charging into a 
brick receptacle for 
catching thegreasc. 
An inspection re¬ 
vealed thefact that, 
the greas\ water 
had been leaking 
through the joints, 
then through the 
foundations, until 
the space under the 
floor of the scullery 
—12 feet square— 
was thoroughly . at- 
urated with greasy 
water; this had 
soaked to a depth 
of 2 feet in the 
soil helow. 

Many cases simi¬ 
lar to the above 
could he quoted, 
and emphasize the 
value of correct 
planning and the 

employment of able 

workmen. 

The education of 
the people increases 
the demand for 
sanitary fittings, 
and a consequent 
reduction in price 
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naturally follows. Thus bath, lavatory basins, water closets, sinks, 
and fittings that were at one time a luxury only to be enjoyed by the 
rich, are now brought within the reach of all. 


Waste Pipes. 

Regular water is the term applied to water more or less fouled from 
baths, sinks, closets and other house fittings. This is the liquid that 
is generally conveyed into a septic tank. 

Water used in 


connexion 
daily life 
enters our 
in a pure 
passes out 


with our 
generally 
dwellings 
state. It 
foil led 
in various degrees. 
That which passes 
through the body 
acquires ffecal and 
other solids, and, in 
course of sickness, 
germs. That used 
for the body ac¬ 
quires dirt and more 
or less soup. The 
kitchen water con¬ 
tains grease 1 and 
vegetable matter, 
the laundn water 
dirt and soap, and 
fill these must be 
conxeyed away from 
the bouse as quiekh 
si s possible. The 
odors, too. must In* 
prevented from en¬ 
tering the house: 
this is done b\ 
means of traps, and 
in modern work the 



i'i^ 0 - Showing the count method. The waste pipe 
is both trapped and disc onneeted. 


bad air is discharged high up by means of vent pipes. 


7 low train• from sinks, baths, dr., should ntlrr a septic tank drain. 

If the hath, basin, or sink is connected as shown in Fig. 4, the waste 
pipe will convey bad air into the house. 

If the waste pipe lias a trap containing a water seal, as shown in 
Fig. 5, it is still insecure, because if the trap loses its water seal, the 
bad air will still enter the room. 

Fig. 6 is the correct way. It shows the waste pipe both trapped 
and disconnected from the drain. 

The value of this method is clear. Supposing the trap A should 
lose its seal, the bad air from drain will escape readily at B. 
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Wrought iron pipes and brass traps should be used under floors 
as lead is liable to be perforated by rats and receive other damage. 

Fig. 7 shows three waste pipes discharging into a gully trap; all 
are disconnected from the drain. The two pipes on the right-hand 
side are from a sink and a set of troughs. When these are together, 
as shown in Fig. 8. then* is a great temptation to run all wastes into 
the one pipe. That must not he done unless the waste pipe is vented. 

Have them run as shown in Fig. 8. 

When waste pipes from 
two or more fittings are 
connected to one pipe, the 
discharging of water from 
one fitting is likely to 
syphon out tin* water seal 
from the traps under the 
other fittings. 

Suppose fittings were 
connected as shown in Fig. 
th When the water from 
bath A is discharged, the 
traps under basin B and 
sink (’ would lose their 
seal. 

If waste pipes are 
arranged as in Fig In, flu* 
traps keep their seal, and 
then* will always he a 
circulation of fresh air 
through the pipes obtained 
through the foot ventila¬ 
tion provided In discon¬ 
necting the waste from the 
drain. 

The sink on the ground 
floor is connected separately 
to save tin* trouble of vent¬ 
ing. 

Fitting*. 

...... . . , There are various t\pesof 

* t Another method of (lisconn^ctiiijt wustc . /•,,» 1 « 

pipes. stoneware fittings made 

* suitable for receiving the 

discharging end of waste pipes, and also providing foot ventilation. 

These will be referred to later. 

Gratings in sinks, baths, basins, and troughs should have sufficient 
space area between the bars to equal, or more than equal, the sectional 
area of the waste pipes. 

When water is discharged from the fitting, it should run through 
the,waste pipe like a plug; it will then keep the pipe clean. But if 
the grating is too small, the water only partly washes the sides, conse¬ 
quently a gradual accumulation of offensive matter collects. 
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Traps should be placed as near the fitting as possible. All traps 
should have a water seal of 2 1 /* inches. 

There are two kinds of material used for waste pipes. Drawn 
lead pipe and galvanized wrought iron pipe. 



Kneli have their advantages and disadvantages Lead is smooth 
inside, while iron is somewhat rough Lead is liable to sag if not 
suspended, while galvanized iron is self-supporting. Lead is less 



Fig. (>.— li waste pipes fiom in¬ 
side fittings Tun into one pipe like 
♦bis the trap*, will lose their seal, 
and sewer gas ma\ enter the house. 



* CIXKT VINT 

- Ja 

u -«-i 

f Jy^ii 


rctsn Aie inlc ’ j| 



) 


tig. io. I his shows the form I 
"in vent pipes prevent syphonage 
of traps, and fresh air is always 
emulating through the waste pipes 


easily acted upon by chemicals than iron. Lead can be worked and 
bent to suit any position, while iron has to be cut and screwed and 
fittings used. However, both have their use in waste pipe work, and 
the advantages of both should be availed of. 
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Whatever material is used, sufficient cleansing screws should be 
provided so as to make it easy to clean a waste pipe. In lead piping, 
these can he inserted by the plumber making a hole in the pipe and 
soldering the joint. 

For iron pipe work, fittings such as bends, branches, &c., can hr 
obtained with cleansing screws included. 

All branches should be curved, and right angle junctions avoided. 

Fig. 11 shows how branches should be designed in iron and in lead 
pipes. 

The size of a waste pipe must not be too small, or it will become 
stopped up. The sizes should be:—From a sink or wash trough, 2 
inches; bath, l 1 /^ inches or 2 inches; wash basin, l 1 /!* inches. 

The essential points in waste-pipe work are these:— 

See that waste pipes are disconnected from the drain, providing a 
fresh air inlet. 



Fig. ix. -All branches in iron or le,nl pipes 
should be curved, and right angle junctions <i\oided. 


See that all fittings are trapped; that the traps are fixed close to 
the fitting; that the wastes are vented so as prevent syphonage of the 
traps. See that sufficient cleansing screws are provided, and that 
all joints are free from leaks. 

Occasional water, that is, water from the overflow of cisterns, bath¬ 
room floor wastes, &c., should not be connected to the drain in any way, 
as in Fig. 2, but should discharge direct into the open air. 

The overflow of cisterns and w T aste from trays under fittings carried 
through the walls to the open air give notice when anything is wrong 
inside. 

Baths, lavatories, sink and trough wastes should be disconnected 
from the drain. 

Water closets and slop sinks should be directly connected with the 
drain. 

Kitchen sinks and wastes with a heavy grease discharge should pass 
through a grease interceptor before reaching the drain. 


(To be continued ). 
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GENERAL NOTES. 

CALF FEEDING— 

Agricultural experiments vary in the value ot‘ their results. In 
some the value is low, owing to insufficient care being taken to elimi¬ 
nate possible sources of error. This often applies very particularly 
to feeding experiments where working with only a few animals; the 
superiority of the best ration may be entirely discounted by the 
inferior feeding or assimilative faculty of the animals receiving the 
feed. Some calf-rearing experiments recently conducted at Woburn 
for the Royal Agricultural Society of England, and reported in the 
Agricultural Gazette, illustrate the case in point. The findings may 
be right, but they may not—the results are inconclusive. Twenty 
calves were purchased in the open market when two to three days 
old, and were fed alike for three weeks on whole milk only. The 
calves were then divided into five lots of four each, and fed differently 
for the next nine weeks. One lot continued to receive whole milk; 
in the other four lots the whole milk was gradually replaced by 
separated milk, which was supplemented by various milk substitutes. 
When three months old (at the termination of the nine weeks) the 
calves weighed as follows:—• 

A\nnuc Oh m p<r Cult p"i WV<*k 


II* 

1. Crushed oats .. .. 13.30 

2. Whole milk . . . . . . 12.83 

3. Cod liver oil . . 

4. Patent calf meal . . . 8.06 

5. Linseed and oatmeal gruel . . 8.21) 


The crushed oats were given dry, starting with a handful at a 
time; the other foods were mixed with the separated milk. After 
this weighing the calves were turned out to pasture for three months, 
and were treated alike, receiving also a little linseed and crushed oats 
with hay. At the* end of this period they were again weighed to find 
the increase for the second three months. 

Oniti pt*r Head per TUv. 


11 * 

1. Crushed oat lot .. .. 2.10 

2. Whole milk lot .. .. 2.00 

3. Cod liver oil lot .. .. 1.00 

4. Patent calf meal lot .. .. 1.75 

5. Mixed gruel lot . . . . 1.57 


The lots stand in the same order as when they received different 
feeds during nine weeks of the first period. In these circumstances 
it is difficult to sav how far the results of the early feeding were not 
due to the character of the calves. A feeding experiment, to he eon elu¬ 
sive, must use a larger number of animals. The only reliable con¬ 
clusion from these tests is that dry crushed oats can be used with good 
results to young calves along with separated milk. That it is the best 
food of those tested has not been proved. 


Lack of green food is apt to lower the yield and quality of milk. 
Silage is useful here. 
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AN AGRICULTURAL COLLEGE TRAIN— 

Tn California the mountain is carried to Mahomet, and the farmers 
are served by a travelling college. This is a train. The season 1911-12 
was the fourth year of running, and close on 5.000 miles were covered 
in the last campaign. In the train individual cars were devoted to 
special subjects of agricultural or horticultural interest, so that persons 
interested in a special line could visit that car in particular, listen to 
the lecture of the specialist in charge of the ear. and ask as many ques¬ 
tions as they saw fit. The precise number of auditors at these lectures 
during 1911-12 was 102.024, according to a careful census taken at 
each stop of tin* train. This was an increase of 24.000 persons, or 31 
per cent, over the attendance ol* the previous year. Commenting on 
the latest tour, the Pacific Free Press states that there was a noted 
increase of interest at practically every place visited, and in all of the 
few instances where the attendance diminished the result was due to 
inclement leather. The train appears to be doing good work. 


PROTEINS IN ANIMAL NUTRITION 

Carbohydrates and fat cannot for long sustain an animal in life, 
because it must also receive nitrogenous nutrients. The chief nitro¬ 
genous nutrients in any fodder or ration arc the proteins (albu¬ 
minoids). Proteins however are of different kinds, and tin** proteins 
of one plant and in a minor degree of one part of a plant, differ 
from the proteins found in other plants or in animals. During the 
last half-century it has been customary to assume that the need for 
nitrogenous nutrients by the animal could be made good by any 
protein, regardless of its origin, provided only that it was capable 
of digestion. Recent investigations controvert this \iew. It now 
appears that the various proteins have a specific value in nutrition, 
this value in each case depending upon the kind of cleavage bodies, or 
animo-nrids. into which it is broken up on hydrolysis. In the Zeitsch. 
Plufsiol. (Imn. 77 (1912) it is stated that an animal can be sustained 
exclusively on the cleavage products of suitable proteins, and that a 
protein which contains animo acids in a proportion unlike that found 
in the body tissues, is not so well utilized as one which yields them in 
the quantities in which they are found in cell protein. As would be 
expected from this, most plant proteins are less well utilized than those 
of animal origin, and to get to the root of the matter it is necessary 
for the chemist to know something of the animo acids contained in’ 
the proteins of different feeding stuffs. For the farmer it is generally 
beneficial to use mixed grains or fodders, because the proteins of the 
several ingredients yield bodies which are complementary to each other' 
in the animal economy. 


With foods the mere fact of change generally stimulates milk-pro¬ 
duction. but unless the change is to a really better class of food the* 
improvement will be short-lived. 
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BUNTH* MILKING COMPETITIONS. 

By P. J. Carroll. 

The following are the particulars of tests carried out at the Govern¬ 
ment Cool Stores of cows entered for competition at the Bunyip 
Agricultural Society’s recent Show. The results represent 24 hours' 
production, and may be taken as representative yields of the cows 
competing: — 


l>*t So 

U>< Milk 

°„ Fat. 

Buttfi Fat 

Total Fat 

IN .. 

1 M .. 

I.1.1 

l«l 

4-8 

.VO 

* 744 
*82.7 

j 1 •.-.«<) ii^. 

2 N .. 

2 M .. 

171 

10» 

.VK 

•VO 

1 oir, 

827 

J 1840 „ 

3 N .. 

17! 

4-2 

*737 

j 1-370 

3 M .. 

17 

3*2 

*744 

4 N .. 

10 

V2 

832 

} 1 '504 .. 

4 M .. 

10 

4*2 

*072 

r» N .. 

19} 

3' 8 

•731 

\ 1,0 

5 M .. 

IS] 

3 4 

02! 

| 1 M 

ON.. 

CM.. 

23! 

20 

">‘7 

3*7 

1 ‘347 

910 ! 

J 2 277 

8 N .. 

20 

44 

•SSO ! 

) 1287 .. 

8 M .. 

H| 

3 0 

407 1 

9 N .. 

20 

4 *0 

•sou 

j 1*790 „ 

9 M . . 

2.>A 

31 

• 790 ; 

10 N .. 

10 M . 

ml 

10\ 

.VO 

4 0 

‘80S ' 

■943 

| 1 811 ., 

11 N .. 

2Sj 

4*3 

1 *217 

j 2*107 

11 M .. 

2-VJ 

3’7 

*972 

12 N .. 

12 M .. 

m j 

19 1 

4*0 

3*8 | 

780 

•722 ; 

J 1*702 „ 


From the above table the following deductions may prove of 
interest to dairymen:—The average yield of fat of the 11 competing 
cows was 1.65 lbs. per day, equal to 11.55 lbs. per week; or for an 
average month 50.225, worth at Is. per lb. £2 10s. 3d. per cow per 
month. This is a very good average result; yet there is nothing to 
prevent the farmer attaining such a standard with his dairy herd. 
At tin* present time it is safe to say that it is not reached by many 
dairy herds in the State. Good as the average is, an analysis of the 
figures will show' the possibility of still further improvement. 

The best cow (Xo. 6) produced 2.257 lbs. of fat in 24 hours, 
equivalent to 15.8 lbs. per week, or 68.83 lbs. of fat per month, worth 
at Is. per lb. £3 8s. 9d. 

The three best cows (Nos. 6, 11, 2) yielded an average of 6,264 lbs. 
of fat per day, 43.848 per week, or equivalent to 191 lbs. of fat lor 
the month, worth £9 11s.; or an average of £3 3s. 8d. per cow. 

The production of the three worst cows (Nos. 5, 8. and 3) w r as 
3.91 lbs. of fat per day. 27.41 per week, or 119.43 lbs. for the month, 
valued at £5 19s. 6d.; or an average of £1 19s- lOd. per cow. 

The worst cow (No. 3) produced 1.279 lbs. of fat in a day, 
8.953 in a week, 01 * 39 in the month, worth at the same value as the 
•others £1 19s. 





224 Journal of Agriculture, Victoria. 110 April, 1913. 


Assuming that a dairyman had a herd of 20 cows equal to the 
best eow. his gross return for ereani for the month would amount tq 
£68 15s, sterling; if in accordance with the three best cows, the 
value of the month’s production would be £63 13s. 4d. The average 
for a similar herd of the three worst cows would be £39 16s. 8d.; or, if 
the worst cow be taken, the farmer would receive from his herd 
£39 sterling, or £24 less than the estimated return from the best 
cows. 

The striking feature of these comparisons is that the farmer who 
was fortunate enough to have a herd similar to the best eow would 
receive £29 15s, larger return for the month than the owner of 
the herd of a character in accordance with the lowest on the scale, 
or, to put it in another way, assuming the same amount of labour, 
the same quantity of food, and possibly the same amount of capital 
would be required to produce the return from cither herd, although 
the receipts from one would be 75 per cent, more than from the 
other. 

To still further extend the comparison, it would take nearly 22 of 
the three best cows to equal a herd of 20 like tin* best cow, 34 of the 
three worst, and 35 like the worst cow, to equal 20 of tin* best cows. 

As a matter of fact, the average from the worst cow is not by 
any means a poor return, and many dairymen would be glad to have 
a herd giving such a return; but the comparison tends to show the 
enormous room there is for improvement, and demonstrates tin* great 
economic advantages that would accrue to dairymen by systematically 
culling, and breeding only with bulls of noted butter-producing strains. 

The men* fact of breeding and culling, however, is not sufficient. 
Feeding is essential for the economical production of butter fat, and 
there is. indeed, ample room for improvement in this direction : and 
efforts to improve the production of our herds in the manner indicated 
must be preceded by, or carried on simultaneously with, greater 
attention to the production of fodder. 


ESTIMATING HAY YIELDS— 

It is a custom with some farmers when cutting hay to keep account 
of the halls of twine used. By this means tliev cheek their estimate 
of the probable yield. At the Roseworthy College this method of 
judging yields lias been tested by weighing each load of hay as it 
went to the stack, and the results are given in the South Australian 
Journal of Agriculture . In 1911 the yields worked out at 2 tona 
6 !j ewt. per hall of hinder twine. In 1912 Iho tests were repeated 
separately on half-a-dozen good-sized paddocks, and the figures ranged 
from 1 ton I.V4 ewt. up to 2 tons 9% ewt., according to the height 
of the straw and the freedom from under-growth. The reasons for 
these variations will be readily understood. For the season, the 
general average at Roseworthy worked out at 2 tons OVo ewt. on 
237 acres of crop. It is noted that many farmers calculate "on 2 tons 
as a fair average figure, taking one season with another; but that where 
the hay is tall and well-grown, and tolerably free from weeds and 
under-growth, an estimate of 2*4 tons per ball of twine will come 
nearer to the truth. 
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THE USE OF PHOSPHATES IN VICTORIAN 
AGRICULTURE.* 

(Continued from page 165.) 

By John W r . Paterson, B.Sc ., P1\J )., Experimentalist, and P. It. Scott 
Chemist for Agriculture. 

Attention has been drawn to the low percentage of phosphoric acid 
in Victorian soils as extracted by strong mineral acids. As in 
cropping, the total acid is of importance only in so far as it is capable 
of yielding available phosphoric acid, the particular form of com¬ 
bination in the soil ought at first sight to determine its immediate 
value. The principal soil phosphates are those of calcium, aluminium, 
and iron. As tri-calcium (lime) phosphate dissolves—if somewhat 
slowly—in dilute acids, while the phosphates of iron and aluminium 
are practically insoluble, Dyer's solvent (1 per cent, citric acid) 
should throw some light upon the form of combination in which the 
phosphoric acid exists in soils. 

A considerable number of soil analyses have been made in the 
laboratory of the Department of Agriculture by Dyer's method, and 
the iollowing table shows the results for three groups. Dyer estimates 
that less than ten parts of phosphoric acid extracted by 1 per cent, 
citric acid shows the soil to stand in immediate need of phosphatic 
manuring:— 

Available \\d Total Phosphoric Acid per ioo.ooo Dry Soil. 


District. 

Available 

Phosphoric 

Acid. 

Total 

Phosphoric 

Acid. 

Percentage of 
available m 
Total. 

Wimmera (14 soils) 

7-8 

52 

15 

Mallee (6 soils) 

4 5 

50 

9 

<TOulbum Valley (4 soils) 

3 t> 

08 

5-3 

Hall’s English soils (10 soils) 

19 17 

98 

19*6 


Of the Victorian soils here mentioned, the Goulburn Valley group 
alone are deficient in carbonate of lime, and here the percentage of 
availability is lowest. We do not, however, attempt to trace a definite 
connexion here with the lime factor; suffice it to point out that, in 
the soils examined, the available phosphoric acid is decidedly below 
the 30 parts minimum set by Dyer, and that not only is the total 
phosphoric acid, as previously pointed out, low, but this phosphoric acid 
has a lower percentage of availability than is found in English types. 

It will be agreed that the availability test for phosphoric acid has 
certain uses, but that it is also at times a quite unreliable guide as 
to the practical needs of a soil. Personally, we can only regard it as 
giving general indications. As a guide it often breaks away. 
Examples may be quoted at random. Thus, in some of the Depart¬ 
mental oat experiments, one soil showing only 3.4 parts available 
phosphoric acid gave no increase with 1 cwt. super.; one with 15 
parts gave 1,836 lbs. increase with 2 cwt.; and one with 20 parts 
“available” phosphoric acid gave 2.307 lbs. increase with 3 cwt 

* Address delivered At the Melbourne meeting <1913) of the Australasian Association for tho 
Advancement of Science, 

2054. , H 
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super. Similarly, in America. Wheeler* found that from three 
different soils * nitric arid extracted 14,16. and 14 parts of phosphoric 
acid, but the corresponding turnip yields were 22. 8, and 2 tons. 
Hydrochloric acid of the same strength gave similar results. Equally 
unsatisfactory results were obtained with ammonium hydroxide. 

The discrepancies which invariably occur when one endeavours to 
connect a number of analyses of available phosphoric acid with the 
cropping efficiency of the same soils seem to indicate that the method 
of phosphoric acid absorption by plants is very imperfectly under¬ 
stood. It is no simple case of solution by acids and osmosis through 
the plaut root. Were it so the availability test would be theoretically 
perfect. Soil acidity seems to help the solution of insoluble phos¬ 
phates in one way, and hamper it in another. The effect depends, 
apparently, upon which particular phosphate predominates—whether 
lime phosphate, or iron and alumina phosphates within the soil. 



FIG. 3.— RESULTS OF COT EXPERIMENTS AT ROTI1AMSTED. 


S denotes superphosphate and N no phosphate 

A great deal of work has been done in different countries upon the 
action of different phosphates upon crops. A simple experiment 
recently conducted at Botha mated t seems to carry a deeper meaning 
than has been read from it. Oats, peas, and swedes were grown in 
pots containing chiefly pure white sand extracted, with concentrated 
hydrochloric washed, dried, and ignited. Three per cent, of pure 
carbonate of lime and .5 per cent, of ferric hydrate were added, and 
a nutrient solution containing ail the essentials except phosphoric acid 
was used. To one series of pots there was added freshly-prepared 
aluminium phosphate; a second series got ferric phosphate; and a 
third got tri-calcium phosphate prepared by precipitating tri-sodium 
phosphate with calcium chloride. The results were as follows:—On 
the aluminium phosphate, oats did well throughout, and were a good 
colour; peas did well, but pods not very numerous, arid late; and 
swedes did well from the start. Ferric phosphate gave very similar 
results to the aluminium salt with each crop. The calcium phosphate 

* Eighteenth Ann. Rep. Rhode Inland Agrie . Exp. Sta. 


t Jour. Ag. Sei., <Tan., I#t2, 
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however, failed with oats, and was no better than the no-phosphate 
aeries set up for control; peas were poorly developed, made few pods, 
and ripened early; swedes were late* in starting, but did well 
ultimately. In another set of experiments, leaving out aluminium 
phosphate, and where the crops were weighed, calcium phosphate was 
about equal to ferric phosphate with peas and swedes, but markedly 
poorer with the oat crop. 

Two deductions are made from the results. One is that the 
availability of a particular phosphate is dependent upon the kind of 
crop. This is obviously true. The other is that insoluble calcium 
phosphate is markedly less effective in the growth of oats than is 
insoluble iron phosphate. This statement is too general. Had the 
soil received a minimum amount of carbonate of lime, the results 
would almost surely have gone the other way. 

The superiority of iron and aluminium phosphates in these limed 
soils to freshly precipitated calcium phosphate renders it improbable 
that the solution of any of the phosphates was accomplished by the 
physical action of acid solvents. There appears to he some virtue in 
phosphoric acid which is able to change into new combinations at the 
plant roots, as would be the ease of the iron and aluminium phosphates 
in these experiments, but not of the lime phosphate. Doubtless the 
formation of insoluble ferric or aluminium hydrate would be a 
chemical motive for the change from iron to lime phosphate in a 
weakly acid medium, but it is difficult to see why this change, if it 
occurred here, should give an advantage to the new lime phosphate 
formed from the iron salt over the ready formed lime phosphate 
given as manure, unless the change were helped either by a physio¬ 
logical action of the root hairs or by bacteria living in symbiosis with 
the plant. If, as seems likely from the results, the mere fact of 
changing bases helps the assimilation of phosphoric acid, the inference 
is that either the plant itself or something helping the plant is 
work in bringing Ihe change about. 

In an acid soil the orthodox view of solution of phosphate and 
osmosis by the root hairs can explain the results, but in a soil which 
is liberally supplied with lime carbonate, as in the Rothamsted experi¬ 
ments, a physiological rather than a physical explanation of absorp¬ 
tion appears necessary. The same is true with regard to tin* not 
inconsiderable quantity of phosphoric acid ahvays present in the 
humic matters of ordinary soils. 

The fact that certain phosphates are better absorbed by some crops 
than by others sugests a physiological explanation of solution in cases 
w T here the soil is neutral or alkaline. No differences in the relative 
acidity developed at living roots are sufficient to show wiiy one crop 
should starve while another does w’ell on the same phosphate. As 
Wheeler states,* “the great difference in the ability of individual 
plants to utilize the several phosphates under varying conditions is 
not properly appreciated/' On acid soils, or with plants grown in 
water cultures, the physiological assimilation of phosphoric acid may 
lapse in favour of the purely physical process. It is for this reason 
that in agricultural experiments one phosphate is best on one soil 


* Jour. Ind. 4 JSngin, Chew.. Ap., lftMi. 
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and another on another. Generally speaking, there is no “best” 
phosphate, because the effect will always depend upon the conditions 
of the soil as well as on the crop grown. 

In the districts of this State which are poorly supplied with lime 
it may be assumed that the greater portion of the phosphoric acid is 
in union with iron and alumina. The Chemical Department of the 
Wisconsin Station, in America, submitted .twelve soils to extraction 
with dilute acid and alkali respectively, and from .preliminary tests 
on native minerals they calculated the ratio of phosphoric acid in 
union with iron or alumina to phosphoric acid in union with lime.* 
Six of the soils w r ere acid, and six were well supplied with carbonate 
of lime. In the results obtained in this way it was found that in 
the acid soils the ratio of iron and aluminium phosphates to lime 
phosphate was as 3 to 1; in the non-acid soils it was nearly 1 to 1. 
The low percentage of availability of the phosphoric acid in Victorian 
soils when extracted with citric acid has been referred to. In such 
oases a high ratio of insoluble iron to lime phosphate may be 
depended on. 

Where soils arc deficient in lime, therefore, an application of this 
substance may be depended on to increase the availability of the phos¬ 
phoric acid. The effect of lime upon insoluble iron and aluminium 
phosphates added as manure at Rothamsted has been referred to. 
Where phosphatic manure of any kind lies in the soil for some years 
it will largely revert to the iron and aluminium combinations. If 
land is limed, apparently the crop can largely recover this by absorp¬ 
tion when it is wanted. Wheelert gives the results of liming upon 
various crops at Rhode Island on plots which had each received 82 lbs. 
of phosphoric acid in various manures per acre up till 1902, and then 
no further application of phosphates. Nitrogen and potash have sub¬ 
sequently been given each year. Lime was applied in 1903 at the 
rate of 1 ton slaked lime per acre. In 1909, seven years after the 
phosphate applications ceased, the following yields of potatoes W'ere 
obtained from the different manures:— 


Residual Effect of Phosphates on Potatoes. 
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Liming produced its maximum effect with the roasted iron and 
aluminium phosphates and the no-manure plot, where presumably the 
native phosphates w r ere chiefly of iron and aluminium. It had also 
a good effect with the raw iron phosphate, but with the ground rock 
(lime) phosphate and Thomas phosphate it had no effect. Viewiug 
the results generally, it is seen that, without lime, calcium phosphates 

* Research Bulletin 3fo. •>. f Loe. tit. 
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were much the best, but with lime added the more refractory phos¬ 
phates and also the no-manure plot made up much of their leeway. 

The effect of lime in liberating insoluble soil phosphates is well 
seen in some experiments which we conducted last season at Burnley. 
The soil was obtained from Richmond Park, and was a dark volcanic 
loam. Tt was mixed with half its weight of fresh-water sand. The 
experiments were conducted in pots, in order to compare the manurial 
effect of certain materials with their unit values. Wheat was grown, 
and each pot, holding 45 lbs. soil, received .15 gram phosphoric acid 
along with .5 gram of nitrogen (dried blood) and .5 gram potash 
(as sulphate). The results are the average of duplicates, which agreed 
with tolerable accuracy:— 



FIG. 4. —BURNLEY EXPERIMENTS.—SHOWING HOW LIME SPECIALLY HELPS 
THE PHOSPHATES OF IRON AND ALUMINA.—THE YOUNG CROPS. 


Kfhkct of Limb on Insoluble Phosphates. 


Phosphate added as— 

Without Lime. 

With Lnne. 


grams. 

grams. 

No phosphate .. 

8816 

73*37 

Total in superphosphate 

72 • 89 

73*60 

Water insoluble in super. 

02*27 

08-53 

Uitrate insoluble in super. 

58-05 

73-23 

Bone meal (coarse) 

59-25 

72-00 

Bone meal (fine) 

05-88 

72-25 


It is apparent that while without lime each phosphate gave ail 
increase, still the addition of lime seemed to act upon all the pots, 
including the no-manure pots, so that the differences were levelled 
up. That occurred for this particular soil after sifting and carefully 
mixing with the lime. It is not to be expected—and, indeed, the 
idea must, be guarded against—that on average soils with lime applied 
broadcast on the surface the lime could replace phosphates in practice. 
The results, however, show the tendency of lime to liberate phosphoric 
acid from insoluble soil phosphates, and harmonize in direction with 
Wheeler's field experiments at Rhode Island. 

Other experiments which we conducted at Burnley show that lime 
lias a special effect upon iron and aluminium phosphates, and little 
or no effect upon calcium (lime) phosphate. A native (South Aus¬ 
tralian) calcium phosphate was tested against aluminium phosphate 
(wavellite) and iron phosphate (vivianite). The accompanying 
photographs show that, without lime added, calcium phosphate (pot 5) 
gave a better yield than either the aluminium phosphate (pot 6) or 
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the iron phosphate (pot 7). When lime was used along with these 
phosphates, however, the aluminium phosphate (pot 26) was superior 
to the calcium phosphate (pot 23), and the iron phosphate (pot 27) 
was also greatly improved in its action by adding lime. The 
differences, as the earlier photograph shows, were strongly apparent 
in the young plants, showing that phosphoric acid is specially required 
by plants in the first stages of development. 

In an earlier part of this paper it was noticed that dissolved phos¬ 
phate was the principal source of supply to the* Victorian farmer. 
Generally speaking, and looking to the low humus content of our soils, 
it is likely to remain his best source for many years to come. In 
many cases he would got a better return from his phosphates, particu¬ 
larly during the years of grazing, by applying small quantities of 
lime, but not along with the phosphates. Lime in dry distriets should 



FIG. 5.—BURN LEY EXPERIMENTS.—THE CROPS OF FIG. 4 WHEN MATURE. 


be used in small doses, as it probably increases liability to drought. 
But the cumulative effect will be good. 

Victoria, unfortunately, has not disclosed so far workable deposits 
of calcium rock phosphate, but it has fairly extensive deposits of 
wavellite (phosphate of alumina). The experiments of Wheeler, and 
the benefits of lime upon these insoluble phosphates (which could he 
corroborated from numerous sources did time permit), point to the 
conclusion that wavellite burned with limestone, and ground, might 
make a useful fertilizer. We hope that the sundry points touched 
upon will at all events draw attention to the extreme importance of 
studying the phosphate supply of local soils. Much of the compara¬ 
tive infertility of the grazing land is due to deficiency of available 
phosphates. Tn conclusion, we repeat the suggestion previously made, 
thgt systematic investigation as to the best means of applying phos¬ 
phates to cereals should be undertaken before the most profitable 
quantity for ordinary farm practice can be finally decided. 
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CITRUS CULTURE IN VICTORIA. 

(Continued from page 350.) 

Ihj 8. A. Cock, Orchard Supervisor, Bendigo. 

PART II.—VARIETIES. 

The Citrus family includes the Orange, Lemon, Citron, Lime, Shad¬ 
dock, Pomelo, and Bergamot. It is a genus of plants belonging to the 
natural order (Aurantiaeea*), and consists of trees and shrubs, which 
are probably natives of India and other warm parts of Asia, many of 
which are now cultivated in all warm and temperate countries on 
account of their fruit. The wild state of the Orange is not definitely 
known, although its character may be fairly confidently inferred from 
the degeneration of cultivated varieties. Its tendency to degenerate 
is remarkable, and very few seedling Oranges are of any commercial 
value. Hence there are many types, such as— 

Seedlings, raised indiscriminately from seed. 

Modified seedlings, raised by natural cross pollination. 

Hybrids, raised by a crossing of two forms differing in 
character. 

i'itrus Anranlium (Linne). 

The Orange in its widest application. General characteristics: 
Tree, evergreen; size, moderate; branches, with spines; leaves, 
compound; petiole, winged; point of union marked by articu¬ 
lation; fruit, pulpy; rind, spongy; oil cysts of rind, concave 
and eon vex. 

Varieties. 

Citrus bigaradia (Duliamel). 

The Sour Orange. Characteristics: Branches, very spiny; 
petiole, winged; flowers, large and highly perfumed; 
staminate (male organs) and pistillate (female organs) 
qualities strongly developed; fruit, sour and acid; rind, 
bitter; oil cysts of rind concave; tree of medium growth, ex¬ 
tremely hardy, and on this account largely used for purposes 
of stock. From this species {Bigaradia or Vulgaris) all 
other varieties are supposed to have sprung. 

Type.—Common Seville. Plate 5. Fruit, large, flattened at 
blossom and stem ends; rind, deep orange, rough, thick; flesh, 
juiev, yellow, sour aeid; seeds, numerous; divisions, regular; 
rag, very loose in centre. Use: Fruit, marmalade; flowers, 
Neroli oil. 

(Htrns bergamium (Risso), 

The Bitter Orange.—Tree, small to medium; branches, spiny; 
leaves, elongated; flowers, small, white, and highly per¬ 
fumed ; rind, oil cysts concave. 

Type.—Sweet Seville. Plate fi. Fruit, small to medium, flat¬ 

tened; rind, light orange, smooth ami thick; flesh, bitter; 
divisions, regular; rag, very open in centre, Use: Marmalade, 
and Oil of Bergamot from the rind. 

.Wot *.—On paste 149 (Plate 4) plan of Irrigation block, scab* should read ISO chains to 8 inches. 
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Citrus ilccuntana (Linne). 

The Shaddock.—Tree, quick grower and large; leaves, large; 
petiole, largely winged; fruit, pear-shaped and of excep¬ 
tionally large size; flesh, greenish, and bitter acid; seeds, 
large*, skin, thick, pale yellow, and very rough. Use: The 
^haddock is worthless commercially, but the tree itself is very 
ornamental, and its large fruit, of which the Forbidden Fruit 
is a variety, is used only as a novelty, or for decorative pur¬ 
poses. 

Citrus pom cl an us (Willd). 

The Pomelo.—Tree, rapid grower; leaves, large; petiole, winged; 
flowers, large and white; fruit, round or pear-shaped; rind, 
fairly thin, smooth, pale yellow; flesh, pale yellow', with agree¬ 
able flavour. 

Types.—Triumph Pomelo. Plate 5. Fruit, large, slightly pear- 
shaped, firm, and heavy; rind, pale yellow, very smooth, 
fairly thin; flesh, firm, fine, delicately bitter, and slightly 
acid; seeds, numerous; divisions, fairly regular; rag, loose in 
centre. Use: Marmalade. 

March Seedless,—The grape fruit of America. The following 
description w’as given to me by W. J. Stover, Esq., of Shep- 
parton, who came to Victoria witli the American irrigation 
visitors:— 

Origin, Florida. 

Type of tree, very strong growler, heavy and sure hearer; fruit, 
hangs in clusters, hidden in the foliage; period of ripening, 
lengthy; type of fruit, larger than Navel Orange, and pear- 
shaped; skin, pale yellow, fairly thin; flesh, very fine, and 
deliciously agreeable. Ranks equal with Navel Orange in 
value as regards prices obtained for Navels in America, and 
is now being largely planted in California for home use and 
export, and is very largely used in the United States as 
breakfast dessert, for which purpose it ranks equal to pine- 
apple. 

Citrus trifoliata (Linne). 

A deciduous Japanese species, of dwarf habit, used for stock in 
very wet situations and heavy soils. Results in this State 
unsatisfactory. 

Citrus Japonica (Thunberg). 

The Kumquat.—A shrubby tree of dw r arf habit, with fruit the size 
of a large grape; rind, sweet; flesh, acid; makes an excellent 
preserve, preserved whole. 

Types.—Round Kumquat, Oval Kumquat, Flat Kumquat. 

Citrus Nobilis (Loureiro). 

The Mandarin Orange; tree, small to medium; leaves, small, and 
very narrow; petiole, slightly winged; flowers, white; fruit, 
generally small and flattened; skin, thin and easily detached 
from the flesh. 

Types.—Dancy Tangierine, Plate 7; fruit, medium, very flattened 
and depressed; rind, deep orange red, very thin, loose, and 
easily detached; flesh, juicy, sweet, and fragrant; seeds, few; 
‘ division, very loose and regular; rag, very loose in centre. 

< Use: Dessert. Tree good bearer. 
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Citrus Nobilis —continued. 

Emperor Mandarin. Plate 7. Fruit, firm, medium, flattened; rind, 
orange, loose, thin, and easily detached; flesh, sweet, juicy, 
and melting; seeds, fairly numerous; divisions, loose, regular; 
rag, very loose in centre. l T se: Dessert. Tree good bearer. 

Thorny Mandarin.—Fruit, small, solid, and sweet. Tree, good 
bearer. 

Beauty of Glen Retreat.—Fruit, good flavour. Tree, good bearer. 

Citrus dnlcis (Volkamer). 

The Sweet Orange.—Trees usually of strong growth ; leaves, large, 
oblong; petiole, winged; branches, with but few spines; 
flowers, white; staminate qualities, weak; fruit, round or 
oval; oil cysts of rind, convex. Use: Fruit, dessert: flowers, 
Neroli oil. 

Types.—Old Mildura Seedling. Plate 8. Fruit, slightly pear- 
shaped, medium, firm; rind, pale orange, smooth, thin; flesh, 
melting, fine, and sweet; seeds, few; divisions, regular; rag, 
slightly loose in centre. 

Wolfskill’s Best. Plate 8. Fruit, round, medium, firm; rind, 
pale orange, smooth, thin; flesh, fine, juicy, sweet, and good 
flavour; seeds, few; divisions, regular; rag, somewhat loose 
in centre. Mr. F. W. Pickering, Old Mildura Estate, who 
kindly supplied me with all the types photographed, states— 
“ This variety is a wonderfully consistent bearer, of most 
prolific crops, an advantage being the even size of the fruit, 
running, as it does invariably, about 12 dozen to the bushel 
case—a size favoured bv the trade.” 

Jaffa. Plate 8. Fruit, egg shape, medium, Arm, and heavy; 
rind, dark orange, fairly smooth, fairly thick; flesh, fine, 
juicy, and sweet; seeds, few; divisions, very regular; rag, 
loose in centre. Tree, thrifty, good bearer. 

Valencia Late. Plate 8, Fruit, oblong, medium, firm; rind, pale 
orange, smooth, thin; flesh, melting and juicy; rag, loose in 
centre; seeds, very few. Tree, good bearer, thrifty; latest 
variety grown. Fruit will hang a long time on the tree. 

Azorean St. Michael. Plate 9. Fruit, medium to large, almost 
round, slightly flattened at blossom end. firm, heavy; rind, 
orange, smooth, thin; flesh, melting, juicy, good flavour; 
seeds, fairly numerous; rag, slightly loose in centre. Tree, 
an excellent bearer, and regular. 

Egg-shape St. Michael. Plate 9. Fruit, egg-shape, medium, 
firm; rind, deep orange, fairly smooth, and very thin; flesh, 
fine, juicy, sweet; seeds, few; divisions, regular; rag, slightly 
loose in centre. 

Paper Rind St. Michael. Plate 9. Fruit, small to medium, 
round, very firm; rind, orange, smooth, thinnest-skinned 
orange grown; flesh, fine, juicy, sweet; seeds, few; divisions, 
regular; rag, firm in the centre. Tree, good bearer. 

* St. Michael. Plate 9. Fruit, medium, round, firm ; rind, pale 
, orange, smooth, thin; flesh, fine, juicy, good flavour; seeds, 
fairly numerous; rag, firm in centre; divisions, regular. 
Tree, shy bearer in some localities. 
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Eureka Lemon Liabon. Dancy Tangierine. Emperor Mandarin 

PLATE 7. 



Old Mildura Seedling. Wolf skills Best. Jaffa. Valencia l*atc 

PLATE 8. 
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Citrus dnlcis —continued. 

Ilomosassa. Plate 6. Fruit, almost round, flattened slightly at 
blossom and stem ends, medium to large, firm, heavy; rind, 
deep orange, fairly smooth, fairly thin; flesh, melting, good 
flavour; seeds, few; divisions, regular; rag, firm in centre. 
Ripens early. 

Parramatta. Plate 6. Fruit, round, medium, firm; rind, deep 
orange, fairly smooth, fairly thin; flesh, fine, juicy, sweet; 
seeds, fairly numerous; divisions, regular; rag, firm in centre. 
Tree, thrifty, good bearer. 

Mediterranean Sweet. Plate 6. Fruit, round, medium to large, 
firm; rind, orange, smooth, fairly thin; flesh, fine, juicy, good 
flavour; divisions, regular; seeds, few; rag, slightly loose in 
centre. Tree, good bearer. 

Washington Navel. Plate 10. Fruit, more oblong than round, 
large, firm, heavy, with Navel marking at blossom end; rind, 
deep orange red, very smooth, and thin; flesh, melting, juicy, 
and excellent flavour; seedless; divisions, slightly irregular; 
rag, firm in centre. Tree, an excellent bearer, thrifty. 
Undoubtedly the king of oranges. Mr. F. W. Pickering, in 
writing of this orange, states—“ I would like you to draw 
especial attention in your article to the advisability of culti¬ 
vating the Washington Navel variety. Common oranges do 
not pay to export, but I am convinced there is a tremendous 
future before the growers of Washington Navels for export.” 

Thomson’s Improved Navel.—Fruit, large, firm; rind, smooth, 
thin; flesh, melting and sweet; a very excellent Navel type. 

Gulden Nugget Navel and Golden Buckeye Navel.—Both recent 
introductions from California, and well spoken of. 

Navelencia.—A cross of the Valencia Late and Thomson’s Im¬ 
proved Navel; quality, good; fruit, late in ripening. Tree 
of good growth. 

Australian Navel. Plate 10. Fruit, large, oblong, Navel mark¬ 
ing large and prominent; rind, deep orange, rough, and thick; 
flesh, juicy, excellent flavour; seeds, occasionally; divisions, 
fairly regular; rag, very loose in centre. Tree, very shy bearer. 

Siletta. Plate 10. Fruit, round, medium, firm, and heavy; 
rind, pale orange, smooth, fairly thin; flesh, fine, juicy, and 
excellent flavour; seeds very few; divisions, regular; rag, 
firm in centre. Tree, good bearer. 

White Siletta.—Rind, pale orange, smooth, and thin; flesh, fine,, 
juicy, good flavour; early. 

Queen. Plate 10. Fruit, round, medium, firm, heavy; rind, pale 
orange, smooth, thin; flesh, melting, juicy, good flavour; 
seeds, few; divisions, very regular; rag, slightly loose in 
centre. Tree, an excellent bearer, thrifty. 

Joppa.—Tree, thrifty, excellent bearer; fruit, medium, firm, good 
quality. 

Maltese Blood. Plate 5. Fruit, round to oval, medium, firm, 

* ' heavy; ’find, deep orange, with red blush on surface, fairly* 
smooth, somewhat thick; flesh, fine, juicy, sweet, marked with 
A vinous red; seeds, few; divisions, regular; rag, solid in 
centre. Tree, good bearer, early. 
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Azorean St. Michael. Egg-shape St. Michael. Paper Kind St. Michael. St. Michael. 


PI,ATE 9. 



Washington Navel. Australian Navel, Sltletta. Queen. 


PLATE 10. 
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Citrus dulcis —continued. 

Ruby Blood. Plate 5. Fruit, small, oval, firm, and heavy; 
rind, deep orange, with red mottled blush, smooth, and thin; 
flesh, melting, juicy, vinous red, with pleasing aromatic 
flavour; seeds, few; divisions, very regular; rag, solid in 
centre. Tree, good bearer, early. 



a l 

PLATE 11.— EOIirCA SEEDLING. 


Echuea Seedling. Plate 11. Fruit, round, large, heavy; rind, 
deep orange, rough, thick; flesh, fine, juiey, good flavour; 
seeds, numerous; divisions, regular; rag, loose in centre. 
Tree, very prolific*, and regular cropper, thrifty, and very 
hardy. Raised at Echuea thirty years ago. From its habit 
and general characteristics, should prove a most useful tree 
for stock purposes. 

Fig. 1.—Habit of producing fruit in clusters. 

Fig. 2.—Blossom end of fruit. 

Fig. 3.—Cross section of fruit. 

Citrus Medica (Linne). 

The Citron tree in its widest application. A native of Southern 
Asia. 

General characteristics.—Tree, of medium size; branches, with 
spines; leaves, oblong; petiole, winged; fruit, oblong; rind, 
thick and tender, wrinkled or furrowed; oil cysts generally 
concave; flesh, firm and acid; flowers, large, streaked, and 
reddish on outside. 


Varieties. 

Citrus liman um (Risso). 

The Lemon.—Tree, rapid grower, prolific bearer; branches, with 
spines; leaves, pale green; petiole, but slightly winged. 
ITsc: Pulp for lemon juice and citric acid, and rind for can¬ 
died peel. 

Types.—Lisbon. Plate 7. Fruit, medium, oblong, firm, heavy; 
rind, pale yellow, smooth, thin; flesh, fine, firm, and acid 
strong; seeds few; divisions, regular; rag, firm in centre. 

‘ Tree, heavy, and constant bearer. 

Eureka. Plate 7. Fruit, oblong, medium to large, firm; rind, 
pale yellow, wrinkled, and thick; flesh, fine, and pleasantly 
' acid; seeds, few; divisions, regular; rag, loose in centre, 
* Tree, medium bearer. Fruit keeps well. 
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( Htrus Union urn —continued. 

Villa Franca.—A summer-bearing variety; a very shy bearer; 
tree, very delicate; fruit, oblong; rind, thin; flesh, fine and 
acid. 

Variegated (Lisbon).—Leaves variegated; tree, shy bearer; fruit, 
oblong; rind, thin; flesh, fine, and pleasantly acid. 

Citrus timetta (Risso). 

The True Lime.—A tree of straggling habit, low growth, and de¬ 
licate; fruit, smaller than the Lemon; branches, with spines; 
rind, yellow, thin, wrinkled, and furrowed; flesh, fine, and 
acid. Use; Marmalade, lime juice, and citric acid. 

Types.—Tahitian; Tree, strong grower, prolific bearer; fruit, 
fairly large; seeds few. East Indian. West Indian. 
Persian, or Sweet. 

Citrus cedra (Gallesio). 

The Citron.—Tree, fairly strong grower; leaves, oblong and ser¬ 
rated; fruit, oblong, large; rind, lemon colour, very thick, 
and tender, furrowed, rough, and warted (in some varieties 
smooth); flesh, fine, and sub-acid. Use: Candied and pre¬ 
served peel from the inner rind. Probably the primal type 
of the species which produced the Lemon and the Lime. 

Types.—Lemon, or Sorrento, the variety chiefly grown. Lyman, 
also a good variety. Bengal. Knights. 

{To be continued,) 


A PROFITABLE FARM. 

By R. R . Kerr , Dairy Supervisor. 

During a recent trip to Darnum. the farm of Mr. J. Gaul uas 
visited. The farm contains 140 acres, together with about 100 acres 
rented, and consists of hilly ground and rich flats along the Moe River, 
and is well adapted for successful dairy farming. 

The casual observer is at once struck with the signs of enthusiasm 
and prosperity that mark the farm of the successful dairyman, and his 
great faith in the industry. Much of the success on this farm is due 
to the hearty co-operation of Mr. Gaul \s family, the work being propor¬ 
tioned amongst them. All the milk is converted into cheese for sale 
in the neighbouring towns and Melbourne. At present 72 cows are 
being milked, and yield 176 gallons a day, or an average of 2Uj 
gallons per cow, which means, with cheese at 8d. a lb., a return of 
£2 10s. a month per cow. Last year 65 cows and heifers were milked, 
and made on an average 671 lbs. of cheese, at 6d. a lb., and, after 
deducting expenses in cheese-making, left a return of £16 Is. t3d. per 
cow. £100 was made out of pig-raising, and 20 calves from the best 
cows were reared, the owner refusing £2 10s. a head for them. 

Mr. Gaul is a firm believer in the necessity of having one of the true 
dairying breeds, and not the so-called dual purpose cow, thus preventing 
the elements of the beef-producing interest from creeping into his 
dairy herd. He is of opinion that one can well afford to give the good 
cow away when her milking days are over; the two or three pounds 
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extra one receives for the beefy animal, when dry, in no way compen¬ 
sates for the increased production during lactation from the true dairy 
cow. The Ayrshire type predominates in the herd, pure Ayrshire bulls 
being used. Culling is systematically carried out. 

Twenty-five acres of oats were grown for hay, and 25 acres of 
millet for summer feeding, this latter being mainly grazed by the cows, 
though portion was cut for hay. This was chaffed with oaten hay, and, 
a little branning added, steamed and fed to the cows during the winter 
months—Mr. Gaul saying, “ Feed is half the breed .’ 9 The above 
results go to prove what can be accomplished by a little intelligent 
effort on the part of an energetic man, and serve as an example to the 
dairy farmers in general. 


A NEW INSECT PEST TO HOSES. 

“THE VINE GURCULIO” (WEEVIL). 

Orthorrhinus Kluggi, Sch. 

By C. French, JunActing Government Entomologist . 

This insect, the natural food of which is the Wattle (Acacia), is 
common in most parts of the State. During recent years it has been 
proved that sometimes these insects forsake their natural food and 
turn their attention to vines, causing considerable losses to the grower. 
Not content with causing damage to vines, the insects have commenced 
to attack roses. In July last, a correspondent residing at Horsham 
forwarded some rose stems which were being killed by insects. I 
examined the stems, and found them to be badly infested with the 
larva of a weevil. This being the first time I had seen weevil larvae 
in rose stems, I was unable to identify the insects until I bred them 
out. Early in December last the perfect insects emerged, as many as 
six coming from a stem 7 inches long. 

These insects are of a light-brownish colour, the wing cases have 
white tips and a greyish-white patch on the middle. The male insect 
is about 3 lines in length, while the female is about 3% to 4 lines. 
The female deposits her eggs on the stems of rose and vine plants. 
When the eggs hatch out the young larvae at once commence to bore 
into the stems, and soon reduce the pith to sawdust. 

Mr. E. E. Pescott, Principal, School of Horticulture, Burnley, 
informs me that at Diamond Creek, in 1909, he saw these insects on 
the young terminal twigs of Jonathan apples and apricots. 

As the insects deposit their eggs on the outside of vines and roses, 
it would be necessary to spray the plants with a deterrent such as coal 
tar water, the formula for which is as follows:—Boil 1 lb. of coal 
tar in 2 gallons of water, and while hot add from 50 to 100 gallons 
of water : Benzole emulsion might also be tried. This is a patent 
preparation, and can be purchased at any of the leading seed shops 
in Melbourne. One 1-lb. tin, when diluted, makes 5 gallons of spray. 
The smell of the benzole remains on the plants for days. All dead 
or dyiiig' acacias growing in close proximity to a garden should be 
destroyed by burning, 
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BEE-KEEPING IN VICTORIA. 

(Continued from page 144.) 

By h\ R . Beuhne , Bee Expt rt. 

XIII.—HONEY. 

Honey is the nectar of flowers which has undergone chemical 
changes during and after the gathering by the bees. 

It is composed principally of two sugars, dextrose and levulose, and 
water. Several other sugars are also usually present, as well as 
formic acid, tannic acid, albumen, and the essential perfumes of the 
blossoms from which the nectar was gathered. It is the presence of 
these essential oils which produces such a great variation in the aroma 
and flavour of different honeys. All honey is liable, sooner or later, 
to candy, or granulate; it becomes first cloudy and gradually partially 
or wholly solid. 

Of the two principal sugars composing honey, dextrose is a 
crystallizing and levulose a relatively non-crystallizing sugar, and 
the preponderance of the one or the other governs the rapidity and 
degree of crystallization; while the variation of the greater quantity 
of one or the other is due to the flora from which the nectar was 
gathered by the bees. There are, however, some other minor factors 
which hasten or retard granulation. These are temperature, amount 
of water, pollen grains, and air bubbles. Honey does not as a rule 
granulate till the approach of cool weather, and that gathered during 
cool weather granulates sooner and firmer than honey produced in 
midsummer. Any honey, however, will granulate sooner under 
frequent changes of temperature than when kept at a uniform degree y 
high or low. 

The amount of water present in honey varies according to the 
source of the nectar, the humidity of the atmosphere at time of 
gathering, and the length of time it remained in the hives. In 
Victorian honey it ranges from 12 to 25 per cent., the average 
density being 15 to 17 per cent. When exposed to the atmosphere, the 
percentage of water will adjust itself to the humidity of the air; 
thus honey from the dry districts of the State, unless kept hermeti¬ 
cally sealed, absorbs water from the air in the city sale-rooms and 
becomes quite thin on the surface during moist weather. As water 
is necessary to crystallization, the thinner honeys naturally granulate 
more readily than the dense honeys from dry districts. Some of the 
latter remain liquid for one or two years. Particularly is this the 
case with yellow box and red box honey, which, if it could be 
obtained entirely free from admixtures of other kinds, would probably 
remain liquid indefinitely. 

Pollen grains, which are always present in honey, have no doubt 
some influence in the granulation by acting as nuclei of crystalliza¬ 
tion. At any rate, it is certain that the honey from plants producing 
abundance of pollen for bees, such as the redgum, grey box, and 
stringy bark eucalypts, and white clover, cape weed, and native 
dandelion, granulates very quickly; while that from yellow and red 
Box, producing little or no pollen for bees, remains liquid for a long 
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time. When the modern method of removing the honey from the 
eombs by centrifugal action was first adopted, it was soon found that 
the air bubbles incorporated in the honey by this process caused it 
to granulate sooner than when the old method of crushing the combs 
and straining was practised. How to remove this incorporated air. 
and to delay granulation generally, will be dealt with in a succeeding 
chapter. 

Extracting Honey. 

Extracting the honey from the combs is in itself a simple enough 
operation, consisting in first slicing the wax cappings off the sealed 
honey-comb by means of an uncapping knife, then placing the frames, 
two, four, or more at a time, upright into the comb-baskets of one 
or other of the various styles of liopey extractors, when by turning 
the crank handle the baskets are revolved round a central shaft 
inside a tin can. and the honey is thrown out from one side of the 



FIG. 1.—NOVICE EXTRACTOR. Flo. 2.—COWAN 2-FRAME EXTRACTOR. 


comb against the side of the can by the centrifugal force produced. 
The combs are then reversed; in the smallest kind of extractor (The 
Novice), as shown in Fig. 1, the combs have to be lifted out and 
re-inserted with the opposite side facing out. In the Cowan two- 
frame extractor (Fig. 2), each of the comb-baskets is swung round 
without removing the comb; while in machines of four or more comb 
capacity the baskets are connected by a sprocket chain (Fig. 3), 
and the reversing of one will reverse all the combs. In the latest 
type of extractor the reversing of the driving gear automatically 
reverses the combs. Tn large apiaries in the best honey districts 
petrol engines are used to drive the extractors, the reversing action 
being obtained by means of the slip gear, which causes either the one 
or the other of the bevelled cog wheels seen on top of the extractor in 
the illustration (Fig. 4) to grip the horizontal cog of the centre shaft, 
and thus drive the reel with the comb-baskets in either a right er 
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left hand direction, the comb-baskets being automatically reversed at 
the same time. By using a power-driven extractor, cappings melter, 
honey ripener. and a system of gravitation from the extractor to 
the settling tank, three men can easily take 1 ton of honey in a day 
of ordinary working hours. As it often happens during heavy honey 
flows that there are days when, owing to strong wind, extreme heat 
or cold, no honey can be taken off the hives, and yet the bees continue 
to bring it in notwithstanding these drawbacks, it becomes necessary 
to get a maximum of extracting done while conditions are favorable 
for this operation, so as to provide storage room for the bees and to 
prevent them gluttoning the brood combs with honey. With several 
hundred colonies in a good locality, the additional yield obtained will 
more than cover the cost of engine, reducer, honey heater, &e., in one 
season. 

For apiaries of up to 100 colonies in ordinary average localities, a 
Cowan two or four frame extractor, driven by hand (Figs. 2 and 3), 



PIG. 3.— REEL OP POUR COMB REVERSIBLE EXTRACTOR. 

will be sufficient. When only a few colonies are kept, without any 
prospect of increase owing to the character of the locality, a Novice 
extractor (Fig. 1) will answer all requirements. To any one, how¬ 
ever, commencing bee-keeping anywhere with the intention of 
gradually increasing the number of hives and moving to a suitable 
locality I would recommend obtaining a two-frame Cowan reversible 
at the start, as the difference between it and the Novice is not more 
than 10s. to 12s. 6d. 

Whatever kind of extractor is used, the same general rules will 
apply; but it should be borne in mind that the smaller the diameter 
of the extractor the faster it has to be turned to remove the honey 
from the combs, and the more liable are the latter to fracture, because 
the nearer the comb is to the centre shaft the more divergence there 
id i» the direction of the centrifugal force acting on the comb at 
different points. 

Whim inserting uncapped combs into the extractor-baskets or 
withdrawing empty ones, it should be done without brushing against 
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the wire screen, otherwise the cells will become burred, preventing 
the honey coming clean out of the cells, and causing unnecessary 
work to the bees. This bruising of the cells will also occur in 
uncapping the combs when the combs are tough and the knife blunt. 
The uncapping knife should be as sharp as a razor. Extracting combs 
should be straight, and present an even surface after being uncapped, 
so as to rest evenly against the wire screen of the extractor-baskets. 

Before extracting is commenced the honey should be properly ripe. 

Unripe honey is inferior in density and flavour, granulates sooner, 
and, when too thin and containing tannic acid, will even become very 
dark when it comes in contact with iron. Most Australian honeys 
contain tannic acid in traces; but, when properly ripe, the acid does 
not act on the iron of the tins. No general rule can be laid down 
as to when honey is ripe; it depends upon the source from which 



FIG. 4. —EXTRACTING PLANT OF LARGE MODERN APIARY. 


the bees gather the nectar and the degree of humidity of the atmo¬ 
sphere at time of storing by the bees. 

While honey from different plants varies considerably when fully 
ripe in the percentage of water it contains, ripe honey from one and 
the same source, but gathered in different localities, or even in the 
same locality, but under different atmospheric conditions, will contain 
water in varying proportions. 

During the summer months, in districts north of the Dividing 
Range which have a rainfall not exceeding 30 inches, honey is con¬ 
sidered ripe when the combs have one-half to two-thirds of their 
surface capped over by the bees. Tn the country south of the Divide, 
and in districts with a heavy rainfall, it is better to leave the combs 
on the hives till nearly capped all over. This also applies to the 
northern districts during early spring and late autumn. 
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On the other hand, during very dry weather honey may become 
over-dense and difficult to extract, even when not sealed. This some¬ 
times occurs when a cold change, without rain, follows hot weather 
with a good honey flow. It is always best not to take off honey when 
the weather is cold, unless it is unavoidable. The combs must then 
be stored, and the extracting done in a warm room. 

Beginners often have difficulties through damaging the combs 
whilst in the extractor. This may result from several causes; the 
honey in the combs may have been too cold, the extractor may have 
been turned too fast at the start, the combs may have been too warm 
and soft, or the frames may not tit evenly against the wires of the 
extractor-baskets. 

It must here be pointed out that there is at least one kind of honey 
which cannot be removed from the combs by extracting; it is that 
gathered from one of the ti-trees (Leptospcnnum scopariuni) found 



FIG. 5.—AN APIARY IN TDEAL BEE COUNTRY. 


near the coast aud in wet places elsewhere. In some localities it is 
known as wild may. The honey from this plant is very dark, strong- 
smelling, and rank in taste, and tit only for manufacturing purposes. 
The class of country producing this kind of honey should be avoided 
by bee-keepers. When, however, it occurs in belts in some of the 
best redgiun and box districts, it provides a valuable stand-by for 
the bees during the “off” season. This honey, although it appears 
very dense, really contains a high percentage of water, but after being 
stored in the cells it sets like jelly, so that it can be removed with a 
pin in one piece. The only way of getting it from the combs is to 
cut them out, and melt and separate in a cappings reducer; better 
use can, however, be made of it by reserving it for the bees as winter 
food, provided that it is not the only crop of the locality. 

Honey from the red box eucalypt is very dense, and it is almost 
impossible to extract it without damaging the combs once it has been 
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allowed to become cold in the combs. In a lesser degree this may 
also be said of yellow box honey. To extract dense honey without 
damaging the combs the extra (dor should be turned slowly till about 
half the honey of one side of the combs has left the cells; the combs 
are then reversed and the speed increased till that side of the combs 
has been emptied. Then the combs are again reversed, when the- 
honey left in the cells on the other side is thrown out. 

(To be continued.) 


THE VALUE OK FRUIT AS AN ARTICLE OF DIET. 


By Dr. J. If. L. Cumpston. 

Before any estimate of the value of any particular article of food 
can he attempted, it is essential to obtain a clear idea of the reasons, 
why food is necessary, of the requirements that a perfect article of 
food must satisfy, and of the way in which food becomes available for 
use by the body. 

The Reasons why Food is Necessary. 

"Without discussing too fully the intricacies of the subject, it may 
be accepted that the discharge of all the functions of the body—the 
beating of the heart, the processes of thought, the contractions of 
muscles which cause movements, and so on—can only be accomplished 
by tin* expenditure of a certain amount of energy. This energy is 
provided by a corresponding actual loss of substance by the body 
tissues Therefore to make good this loss of substance, which goes 
on incessantly from the moment of conception till the hour of death, 
and to thus maintain the body in normal working condition, fresh 
supplies of material must be forthcoming. The food we cat provides 
the supply. While this actual loss of substance must be made good, 
there is also during the earlier periods of life a constant growth of all 
parts of the body. So that the food must be supplied with the double 
object of replenishing the loss by “wear and tear," and also enabling 
the body to grow. 

The Requirements that a Perfect Article of Food must Satisfy. 

In the first place, as has just been said, the substance actually lost 
must be replaced. So that the first point to be considered is to ascer¬ 
tain quite clearly what substances are lost from the body as a result 
of the performance of its functions. This has been experimentally 
investigated, and is now quite decided. The avenues by which the 
loss occurs are the lungs, the skin, the kidneys, and—to a less extent— 
the bowels. Analysis of these waste products shows that they consist 
almost entirely of four chemical elements—carbon, hydrogen, oxygen, 
and nitrogen—and that the proportions of these various substances 
remain fairly constant. Therefore, the main problem to be solved is 
how to supply these four elements in the proper proportions. 

Food in the forms in which it is universally taken may be classi¬ 
fied under five definite heads, according to its composition. These- 
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groups are named as follow:—Proteids, carbohydrates, fats, salts, and 
water. Of these, water, a familiar enough substance, plays the most 
important part. The proteid group is the only one of those which 
contains the necessary nitrogen, and may be represented by the white 
of an egg, which is the purest form of proteid among the common 
articles of diet. The lean part of meat is another example of a 
proteid form of food. The term * ‘fats’’ sufficiently explains itself— 
butter and the fat of meat are common examples. Carbohydrates are 
a group of substances all alike in chemical composition, but somewhat 
unlike in the forms in which they are familiar to us. Potatoes, flour, 
.and sugar are all examples of the carbohydrate type of food. Salts 
form a small portion of food; there are a large number of them, and 
the most familiar example is ordinary table salt. 

So that, in an ordinary breakfast, the chop is the proteid, the bread 
and the sugar in the jam are carbohydrates, the butter is the fat, the 
salt is used with the chop, and the water is provided by the tea. 

As proteids are the only food substances which contain nitrogen, 
it is obvious that life could not be maintained unless proteids are taken. 
Proteids, however, contain less carbon than nitrogen, so that if proteids 
alone were eaten in order to obtain the necessary amount of carbon, 
far too much nitrogen would be taken. A mixed diet is therefore 
absolutely necessary, and for other reasons a mixed diet, such as is 
usually taken, containing all five groups of substances, has been shown 
to be the most satisfactory. Science has thus been able to prove in 
this century that mankind has been eating the proper kinds of food 
since the beginning of time. 

The Ways in which Food becomes Available for use by the Body. 

For the food substances to be of any use to the body tissues, to the 
muscles for example, it must be carried to the muscles by the blood. 
To get into the blood, it must pass through the walls of the intestines 
in a liquid or dissolved form. Obviously, in the form in which food 
is taken into the mouth, it would be absolutely impossible for it to 
pass through the walls of the intestines. Therefore, the digestive 
apparatus has been provided. The teeth break .up the food into small 
particles; then the digestive juices in the mouth, stomach, and intes¬ 
tines mix with the food and chemically change it, dissolving it and 
ultimately converting it in such a way that it can pass through into 
the blood and be at once available for use by the tissues. It has been 
long understood that unless each minutest part of the food is reached 
and acted upon by the digestive juices the process of digestion will not 
be complete. 

Having then considered food in general, it becomes possible now to 
discuss fruit in particular, and to attempt to estimate the value of this 
class of foodstuff. In the first place, are the different groups of food 
substances which have been shown to be necessary contained in fruits, 
and if so in what proportions are they present? Considering the 
commoner varieties of fruits—apples, pears, plums, peaches, apricots, 
cherries, grapes, gooseberries, currants, &c.—it is found that these 
contain about 85 per cent, of water, a very low proportion of proteids, 
moderate amount of carbohydrates, and in addition to these a con¬ 
siderable proportion of vegetable acids and of salts. They contain no 
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fats. The fact that fruits contain a low proportion of proteids at once 
makes it clear that fruit would not be sufficient by itself to carry on 
the work of the body; but as fruit contains carbohydrates, salts, and 
a large amount of water, it takes its place as a possible constituent in 
a mixed diet. The fact that the carbohydrates and salts are, to a 
large extent, contained in the water, i.e., as juice, and are thus present 
in a readily available form, greatly adds to the value of this form of 
diet. In short it is evident that fruit by itself is insufficient to main¬ 
tain life for any prolonged period, that it takes its place along with an 
infinite variety of other foods as a pleasant and palatable form in 
which some of the necessary food substances may be taken; but that, 
unless it can be shown that fruit has in itself a special quality which 
is not possessed by other foods, then it must be considered that fruit 
is not an indispensable article of diet. 

Has Fruit such a Quality? 

Let me remind you of what is a familiar fact—that outbreaks of 
scurvy on shipboard very rarely occur when the ship is provided with 
a sufficient supply of fresh limejuioe. Without entering at any length 
into the theory of the question, it may be said that scurvy and some 
other diseases are probably due to an increase in the amount of acid 
in the blood, and that this increase of acidity is prevented by the vege¬ 
table acids and their salts. Though this appears paradoxical, yet in all 
probability it is actually so. In any case, whatever be the physiolo¬ 
gical explanation, the fact remains that the absence of fresh fruit or 
fresh fruit juices from the diet may lead to serious derangement of 
health. 

In another direction fruit plays a very useful part. If a 
small piece of meat is placed in the juice of a fresh pine¬ 
apple, the meat will gradually disappear—it is digested by a special 
constituent of pineapple juice. This special principle is called a 
ferment. Such ferments are present in all fresh fruits, and play a 
very considerable part in maintaining normal health. In still a third 
direction fruit has a special value. The cells of all varieties of fruit 
are encased in a fine envelope of woody fibre, known as cellulose. This 
is indigestible, and without producing the abnormal condition known 
as indigestion, it stimulates the walls of the intestines, increasing their 
activity, and so preventing constipation. This tendency is assisted by 
the large proportion of salts present in the juices, so that fruit is 
especially valuable in preventing constipation and assisting normal and 
regular digestion. 

There is no doubt then that fruit has a special value as an article 
of diet, and is therefore practically indispensable. Particularly is this 
true in tropical and semi-tropical countries. The conditions of life in 
these countries are such that fruit is of almost inestimable value in the 
preservation of health. Different climates demand different diets. 
The Esquimaux find it necessary to consume enormous quantities of 
meat, and practically no other kinds of food. From this extreme, 
gradations are observed, until .the races in tropical countries live almost 
entirely on fruit and grain, and have a minimum of flesh foods. In 
these States the climate is tropical and semi-tropical, and temperate, 
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and it should be emphasized that here the more fruit a man eats the 
better will his health be. 

A word as to the effect of cooking on fruits. In cooking, the cellu¬ 
lose walls of the cells are ruptured and the cell contents escape, so 
that it is more easy for the digestive juices to mix with cooked fruit 
than with raw, and therefore digestion is easier. On the other 
hand, most of the valuable constituents of fruit are present in the 
juice, and this becomes largely available during mastication, so that 
the necessity for perfect digestion is not so great as with some other 
foods. Further, the effect of cooking is to destroy the ferments, and 
so one of the most valuable constituents of fruit is lost. Therefore, 
while cooked and preserved fruits are good, raw fruit is probably a 
great deal better. 

To sum up the position, then: Fruit contains some of the necessary 
-constituents of all foods, and is therefore and by reason of its palat- 
ability, of general value: it contains certain special principles which 
are necessary to the body, and is therefore indispensable; it is of 
greater value in the raw than in the cooked state; it is of especial value 
in tropical and sub-tropical countries. 

In view of these facts, it is obvious that an abundant supply of 
fresh fruit, sold at such prices as to be available to all, is an absolute 
necessity in a place with a climate* such as wo have. 

While the reasons for it may he open to diseussion, yet this fact is 
undeniable, that the price of fruit is maintained at such a level as to 
place it beyond the reach of those to whom an abundant supply would 
be most valuable. If it be that the fruit market is being financially 
exploited by the few to the detriment of the many, then these few should 
be forcibly reminded that financial exploitation of goods is less defen¬ 
sible when it controls foodstuffs needed by the people than in any other 
field of operations, and must inevitably bring about its own adjust¬ 
ment. Whatever be the direction in which the reform is called for, 
it is to be hoped that before long such steps will have been taken that 
the general public will have been provided with a sufficient supply of 
wholesome fresh fruit at a reasonable price. 


ORCHARD AND GARDEN NOTES. 


K. E. Pcscott, F.R.H.S., Principal, School of Horticulture, Burnley. 

The Orchard. 

Fruit. 

With the exception of the very late varieties, all fruit has now been 
gathered, and the fruit rooms and stores are all filled with the produce 
of the orchard. The fniit room should be well ventilated and aired, 
but*all direct currents of air should be avoided, as these will certainly 
shrivel and dry the fruit. The store room should also be kept as cool 
as possible. Every care should lie taken to keep out of the store room 
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all fruit infested with any pest or disease. Such fruits should be 
immediately destroyed, preferably by being cooked for animal con¬ 
sumption. 

Such varieties as Rokewood, Seliroeder's Apfel, Shockley, Rome 
Beauty, Stone Pippin. Granny Smith, and Mellon's Seedling are all 
good keepers, and useful for storage purposes. The latter apple is 
wanning its way among orchardists, and it is a desirable apple for the 
late local markets, Tn its natural home, at Dunolly, where it was 
raised some years ago, it keeps very late, and, in many instances, is 
quite, sound early in November. In other districts, and grown on 
richer soils, it does not seem to retain its keeping characteristics. 
Another point in its favour is that at present it has shown no signs of 
Bitter Pit. 


Nkw Pear. 

A lama .--Resembling Easter Beurre very much in appearance, w ith 
a considerable amount of russetting near the stalk. Greenish-yellow in 
colour, well fleshed, core small, flavour second rate, fairly mealy, and 
not a good keeper. 

Cultivation and Green Manuring. 

The heavy rains of March have made cultivation very easy this, 
season, and growers arc enabled to get in early crops for green manur¬ 
ing. As soon as the fruit is off the trees, the laud should be well 
ploughed and left in a rough condition until the spring ploughing. 

If not already done, ami the orchard conditions demand it, there 
is still time to put in a leguminous crop for green manuring purposes. 
But this should be done as early as possible, so as to give the crop a 
chance to make some good early growth. Soils deficient in lime or in 
organic* matter are always benefited by a crop of green manures. 
Where stable manure is unprocurable, the green manure crop is the 
only means of adding any organic matter to the soil. 

Pests and Diseases. 

All eodlin moth bandages should be removed after the ploughing, 
and burned. It is not advisable to remove them before ploughing, as 
some larva* certainly shelter under clods, and in the soil; the cultiva¬ 
tion disturbs them and causes them to find a fresh hiding place. 

All secondhand and old eases should be thoroughly overhauled. It 
is preferable to do this work now. instead of leaving it till spring, wflien 
the rush of other duties will certainly prevent it being carried out. 
The eases, if not bad enough to be destroyed by fire, should be dipped 
for some time in boiling water. And this is not only for the killing 
of the eodlin larva*, but also to destroy larva* or eggs of any scale or 
aphis, and also any spores of fungus diseases that may have found 
lodgment therein. 

As soon as the trees have shed their foliage, they may be sprayed 
with red oil emulsion for woolly aphis, peach aphis, and the bryobia 
mite (red spider). And this should be done before pruning, so that 
in handling and carrying the prunings the pests will not be spread 
about the orchard to infect the clean portions. 
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Flower Garden. 

The copious rains of March have brightened up the flower gardens 
wonderfully, and just at this time they should be bright and gay with 
autumn flowers and foliage*. The garden can generally be depended 
upon to make a good show in the autumn months, provided that the 
plants have been previously kept in a healthy state by watering, mulch¬ 
ing, and feeding. The question of plant foods should be given far more 
consideration in autumn than at any other time of the year. Not 
only because the most popular flowers—roses, chrysanthemums, and 
dahlias—are then in vogue, but more because the soil requires a 
stimulus and in addition after the trying, heating weather of summer, 
and also after the leaching or soil washing effects of the frequent sum¬ 
mer waterings. So that, in order to impel our rose bushes, our 
•chrysanthemum, and other plants to give their best results, they 
should be fed weekly with liquid or chemical manures up to the time 
of blooming. Then the feeding should cease, as the plants require no 
further stimulus. 

The removal of permanent shrubs and palms, and the planting out 
of evergreen trees, shrubs, and herbaceous divisions should not be 
delayed any longer. The nursery section of this class should be 
cleared out into the garden at once. It is a mistake to wait, as many 
growers do, for the removal of such plants until the winter season. 
If planted out now while the ground is warm, the roots of the plants 
have a fair chance to grow, to take a considerable hold of the soil, and 
to establish themselves in their new location before the growth period 
ceases. Then, after the winter's rest, they are ready to break away 
into new grow th, both in the roots and crowm, with the advent of Hie 
first spring weather. When planted in winter they have no chance 
to grow r , the roots remain as when planted and with every chance to 
rot in the cold w r et soil, the foliage becomes yellow and debilitated, and 
the plant, if it does not succumb, often takes the whole ensuing season 
to recover its general health. And then, of course, the season that has 
been lost can never be regained. 

Gardens should now be w r ell drained or trenched. This is a feature 
more often overlooked than otherwise. And yet no garden will pro¬ 
duce the results it should produce unless one or both of these very 
necessary operations are carried out. There is a wealth of plant 
food and food supplies below the usual digging depth, and gardeners 
should never neglect to dig dowm deeply, so that the roots of their 
plants may have an increased area in which to revel for food and 
moisture. Deep working is an absolute essential in every garden. It 
means a saving of w T ater and manures for the grower, and it also means 
increased growth, health, and blossoms for the plants. The ground 
should always be well dug to the full depth of the soil once a year, and 
an occasional stirring of the sub-soii is also invaluable. A mistake 
often made is that the clay is brought to the surface, and the top soil 
buried beneath it. Nature's order should never he reversed, and the 
relationships of top soil, and then sub-soil, should alw r ays be recog¬ 
nised After the autumn digging, the ground may be left in a fairly 
rough state, as the usual climatic conditions will result in a gradual 
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weathering down of the surface. The autumnal dressing of lime is 
always beneficial. 

Bulbs, tubers, and conns of spring-flowering plants should now 
all be planted. As they appear above ground, they should be pro¬ 
tected from the ravages of snails and slugs, as these pests have a very 
great liking for such succulent growths. A good surface dressing of 
broken leaf or dust tobacco will effectively deal with these pests. In 
fact, the gardener who constantly uses tobacco, either in the leaf, stem, 
or dust form, will very soon be in the happy position that slugs and 
snails will cause him no anxiety whatever. Besides, the tobacco has 
manurial properties which also are valuable. 

Pansy and any other seedlings, also rooted layers and cuttings, 
may now be planted out into their permanent positions. 

Sowings may also be made of any hardy annuals, such as antirrhi¬ 
num, aquilegia, eorreopsis, Canterbury bell, dianthus, everlastings, 
foxglove, gaillardia, hollyhock, larkspur, leptosvne, lobelia, marigold, 
pansy, petunia, stock, sweet peas, verbena, wallflower, &e. 

Vegetable Garden. 

There should now be no untidy or undug plots in the kitchen 
garden. The vacant beds should all be well dug over and prepared 
for the planting of vegetables for use in spring. In digging, a top 
dressing of manure should he given; this may be dug in. All weeds, 
too, may be forked into the trenches, and covered well with soil as each 
spit or length is dug. A dressing of lime is very beneficial at this 
time of the year. 

A start should now be made at cleaning out the asparagus beds. 
This vegetable is most popular, and yet one rarely met with in ordinary 
household gardens. It is supposed to be difficult to grow, but this 
supposition is not borne out, as, once established, a bed of asparagus 
is one of the most easily managed plots in the whole garden. Depth 
of good soil and plenty of manure are all that this plant requires. 

In establishing a new bed, it is advisable to see that there is a good 
depth of 2 or 3 feet of rich, well manured soil. If this is not present, 
the soil should be dug out to that depth, and thoroughly mixed and 
enriched with well rotted manure before being replaced. A bed 
deeply prepared, and supplied with ample quantities of manure, should 
last without replanting for very many years. The young plants or 
crowns, should then be planted in trenches, keeping the rows 2 or 3 
feet apart. An asparagus bed requires ample and direct exposure to 
the full rays of the sun. The asparagus should not be cut during the 
first season after planting. In fact, it is better to allow it to go uncut 
for two seasons. As little foreign weed growth as possible should be 
allowed in the beds, but, when they are not producing culinary 
asparagus, rows of lettuce, beans, radish, &c., may be grown between 
the crowns. 

Towards the end of April the tops may be cut down, the beds 
cleaned, and a good top dressing of stable manure given. Chemical 
fertilizers, such as bonedust, sulphate of ammonia, and sulphate of 
potash, may be given as a substitute to organic manure. In the past 
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if has been the custom to annually top dress the beds with salt. It 
was supposed that, as asparagus in its native habitat was usually found 
in sandy soils near the sea coast, the plant required salt or a saline 
soil to produce successful results. It has latterly been found that 
salt is not at all essential to good growth, and that the plant will 
readily adapt itself, and grow well, in soils of not at all a saline* 
character. Where potash has taken the place of salt, quite improved 
results followed. 

It is a good rule to observe that no ripe seeds should be allowed to 
fall on to the beds ; they should be stripped off tin 1 plants before they 
have a chance 1o drop. Seedlings will become a nuisance in the beds, 
and they interfere with the regularity of the rows. 

A few early peas, also some broad beans, may now be sown; cab¬ 
bage, cauliflower, and other seedlings should be planted out from the 
seed beds. All garden salads, such as thyme, mint, horse-radish, sage, 
&e., as well as rhubarb, should be divided and planted out where 
necessary. 

Onions seeds for an early crop may be planted out towards the end 
of the month. Brown Spanish is very hard to beat as an all-round 
onion, while the new variety of Early Brown Spanish may be relied 
upon to produce an early crop. 


SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-13. 


MONTHLY REPORT ENDED 14tii MARCH, 1913. 

H. V . Hawkins, Poultry Exjurt. 

Following my last report, the birds have had a trying time. Dur¬ 
ing the early part of the month great humidity was experienced, which 
forced many of the hens into an unusually heavy moult, in several 
eases the birds dropped nearly every feather. 

During the latter portion of the period cold weather, accompanied 
by gusty winds, has not improved the chances of several pens which 
are among the leading ten. There is no doubt that the variations of 
temperature during the moulting season have a bad effect on the 
organs of reproduction, and probably Mr. Brown’s team, which has 
laid a splendid sized egg, and at fairly regular periods, for the past 
10V L > months, will receive a check; if so, their chance of holding pride 
of place throughout the competition is reduced, whilst with Messrs. 
Bradley and Waldens birds, the moult has been more gradual, and 
their output has not diminished to any extent. There is evidence of 
a close finish between the first three pens. 

Feeding .—During the cold snap the feed has been given hot in the 
morning, and at night maize has formed the bulk of the grain fed. 
The total number of eggs laid to date is 77,806. and the general 
h&iltfa of the birds is good. 

The competition will terminate on the 14th April, and on the 15th 
idem the third competition will commence. 
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SECOND VICTORIAN EGG-LAYING COMPETITION, 1912-18. 

Commencing 1 6th April, 1912. 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 


Eggs laid daring competition. 


Ko. of 




-- 

~ 


Position in 

Feu. 

Breed. 

Name ot Owner. 


April 16 

Feb. 15 

Total to 

Competi¬ 





to 

to 

Date (11 

tion. 





Feb 14. 

Mar. 14. 

months). 


40 

White Leghorn* 

8. Brown 

# # 

1.318 

96 

1.414 

1 

47 

»• 

J. E. Bradley 


1,235 

126 

1,361 

2 

£0 

»» 

E. Waldou 


1,246 

100 

B23EB 

3 

SI 


G. Edwards 


1,229 

93 

BliEEB 

4 

26 

»• 

It. L. Appleford 


1,195 

119 

Bvttfl 

5 

70 


C. j. Beatty 


1,184 

115 

1,299 

6 

28 


F. G. Eagletou 


1,196 

97 

1,295 

7 

S8 

• i 

H. McKenzie 


1,163 

125 

1,288 

8 

28 

,, 

W. McLister 


1,178 

99 

1,277 

} • 

SO 


W. G. Swirt 


1.170 

107 

1,277 

62 


E. W. Pope 


■POI 

73 

1,276 

11 

1 


J. Campbell 
Wooldridge Bros. 


IKES! 

102 

1,275 

1.260 

12 

46 



■Kufl 

109 

13 

U 


W. B. Crellin 


Bits 

78 

1,246 

14 

87 


C. B. Bertlesmeler 


1,177 

63 

1.240 

15 

88 


E. Moy 


1,133 

105 

1 238 

16 

68 


Percy Walker 


1,126 

108 

1,234 

17 

68 


B. Bodges . 


1,131 

102 

1.233 

} 18 

0 


J. Bpotswood 


1,169 

74 

t,233 

40 


W. Purvis 


1,142 

88 

1,230 

20 

20 


J. B. Brigden 


1,133 

89 

1,222 

21 

6 

11 

J. H. Bruin 


1.089 

122 

1,211 

22 

44 


A. W. Ball 


1,097 

113 

1,210 

23 

24 

„ 

Sargenfri Poultry Yards 

1,120 

83 

1,203 


48 


Griffin Cant 


1.118 

77 

1,195 


14 


J. H. Wright 


1,108 

83 

1,191 

IlS^E SI 

82 


8. Brundreti 


1.060 

H5 

1,175 

mm; £sB~v 

60 


A. Ah pee 


m t [| 

97 

1,169 

-SrlBS J^R|! 

7 


A. U. Pad man 


f r ’ 1 

95 

1,168 

29 

10 

Black Orpington* 

Cowan Bros. 


B T f rfl 

109 

1,166 

30 

46 

M. A. Laugdou 


B T; tB 

103 

1,162 

31 

10 

ILL. Brown Leg¬ 

8 P. Giles 


B* T f 

98 

1,157 

32 


horns 






33 

2 

White Leghorn* 

B. Eowllnson 


1,056 

96 

1,152 

61 

Black Orpington* - 

las. Ogden 


1,067 

93 

1.150 

34 

60 

White Leghorn* 

Morgan and Wat*on.. 

1,050 

99 

1.149 

35 

42 

Mr*. Kempster 


1.054 

88 

1,14*2 

36 

64 


H. Merrick 


1,049 

83 

1,132 

37 

86 


C. H. Busst 


1.039 

92 

1,131 

38 

12 


T. H. Stafford 


1.019 

105 

1,1*24 

39 

16 


Mrs. Steer 


1,040 

81 

1,121 

40 

6 

tt 

J. B. McArthur 


1,060 

56 

1,116 

41 

8 

Black Orpington* .. 

King and Watson 


1,006 

102 

1,108 

4*2 

61 

White Leghorns 

H. Hammil) 


1,007 

91 

1,098 

43 

67 

B. Walker 


978 

US 

1.090 

44 

66 


M. A. Monk 


1.004 

* 85 

1,089 

45 

66 


A. H. Thomson 


990 

91 

1.081 

46 

48 

,, 

G. Puiton .. 


981 

97 

1.078 

47 

80 

?» • • 

Mrs. Stevenson 


1,024 

52 

1,076 

48 

60 


Miss B. B. Eyau 


975 

8 > 

1,055 

49 

46 

i, , 

J. Moloney 


958 

83 

1,041 

50 

27 

Brown Leghorn* .. 

E. Nash .. 


942 

89 

1,031 


66 

J. Matheson 


920 

102 

1,022 

52 

4 

White Leghorns 

Jf. Blackburne 

.. 

949 

72 

1,021 

53 

11 

Black Orpington* .. 

T. S. Goodisson 


957 

58 

1,015 

54 

64 

White Leghorns 

F. R. DeGaria 


930 

76 

1.006 

55 

16 

Silver Wyandotte* 

E. Jobllng 


917 

87 

1.004 

56 

41 

White Leghorns 

A. Stringer 


928 

69 

997 

57 

68 

W. J. McKeddie 


902 

71 

973 

68 

8 

Black"Orpingtons .. 

D. Fisher . 


891 

57 

943 

59 

21 

White Leghorn* 

J. O'Loughlln 


857 

72 

929 

60 

68 

W. J. Stock 


875 

48 

923 

61 

67 

Ancones 

A. E. Manning 


834 

83 

917 

62 

17 

White Leghorns 

S. Childs .. 


852 

64 

916 

63 

22 

62 

Minorca* 

W. N. Ling 
Chalmers Bros. 

• • 

836 

841 

68 

61 

904 

9J2 

64 

| 65 

60 

White Leghorns .. 

W. J. Seabridge 

.. 

823 

79 

9J2 

44 

E. F. B. Moore 


806 

90 

896 

67 

16 


B. Mitchell 


776 

71 

847 

68 

46 

Old English Game 

K. J. Barrett 

.. 

761 

73 

834 

69 

26 

(Reserved) 

•• 



-*“ 

•• 


1 

Totals 


71,668 

6,138 

77,806 
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REMINDERS fOR MAY. 

LIVE STOCK. 

Horses. —Those stabled can be fed liberally. Those doing fast or heavy work 
should be clipped; if not wholly, then trace high. Those not rugged on coming 
into the stable at night should be wiped down and in half-an-hour's time rugged or 
covered with bags until the coat is dry. Old horses and weaned foals should be 
given crushed oats. Grass-fed working horses should be given hay or straw, if there 
is no old glass, to counteract the purging effects of the young growth. 

Cattle. —Cow’s, if not housed, should be rugged. Rugs should be removed in the 
daytime ivhen the shade temperature reaches 60 degrees. Give a ration of hay or 
straw, wdiole or chaffed, to counteract the purging effects of young grass. Cows 
about to calve, if over fat, should be put into a paddock in which the feed is not 
too abundant. Calves should be kept in warm dry shed. 

PltJS.—As recommended in Reminders for April. 

Sheep. —Lambing ewes should be seen every morning, especially merinoes, if 
lambing to lams of British breeds. Comeback and first cross ewes commence 
lambing about now. Wool cleared from front and round the udders of stud merino 
and Lincoln ewes at tune of crutching will allow of lambs getting milk quickly, 
when lambed in cold weather. Avoid shortage of feed in lambing paddocks, for 
insufficient feed causes inattentive mothers. Young sheep can now be classed. 
Inferior fleeced ones should be fattened for rations. Do not leave lamb marking 
too late. In the case of early prime lambs, the ram lambs should be castrated when 
a few days old, whenexcr and wherever they can be caught, no assistant to hold 
them being necessary. 

Poultry. —Feed animal food to forward pullets, about £ oz. daily, and equal 
parts short oats and broken maize at night. Add a little lucerne chaff and raw 
sliced onions to mash daily. Watch young stock for Roup (watery discharge from 
nostrils, with unpleasant breath). Late chicks are likely subjects. Isolate all cases, 
and use disinfectants freely. Keep head and throat clean bv washing with either 
Condy’s fluid or boTacic acid. In cases of Chicken Pox isolate birds and apply to 
affected parts ointment made of sulphur, eucalyptus oil (three or four drops), 
carbolic acid (two drops), and a little vaseline mixed xvell. 

CULTIVATION. 

Farm. —Dig main crop potatoes. Push on with ploughing and sowing of cereal 
crops, including peas and beans. Green fodder (as for April) n.ay still be sown. 
Land for maiee, potatoes, and other root crops should be prepared and manured. 
Flax may be sown. Transplant Chou Moellier and Giant Drumhead cabbage plants 
in rows 3 feet apart. Complete sowing permanent pastures with grasses and clovers. 

Orchard. —Plough, manure; apply lime to orchard lands at rate of 5 or 10 cwt. 
per acre where soil is sour. Spiay trees infested with scale insects, Woolly Aphis, 
and Bryobia Mite with Ted oil or crude petroleum. Clean all rough bark from trees. 
Commence pruning at end of month. i 

Flower Garden. —Digging, manuring, ana pruning; trench and drain where 
necessary. Dress the surface with lime. Continue to sow' hardy annuals. Bury all 
leaves, soft-wooded cuttings, and weeds. Continue to plant spring blooming perennials 
and other plants. Plant cuttings of carnations and roses. 

Vegetable Garden. —Cut down and clean out asparagus beds. Apply manure 
and lime dressings. Cultivate deeply. Plant out seedlings and early potatoes; sow 
f>eas, broad beans, carrots, and parsnips. 

Vineyard. —Subsoil land for new plantations if not already done. It is very 
undesirable to perform this w*ork immediately before planting. Vine^growerg are 
warned against the too common practice of feeding off foliage after vintage. Any 
small advantage in the form of stock feed is only gained at the cost of a reduction 
in the following season's crop, owing to interference with accumulation of reserves, 
which continues so long as the leaves remain green. Sheep should not be allowed 
into the vineyard until all leaves have changed colour. Early and deep ploughing is 
strongly recommended. Manures should be applied as early as possible. The 
present season is exceptionally good for green manuring; peas, &c., for this purpose 
should be sown without delay. 

CelUrs *—Rack or fill up (preferably the former) dry wines as soon as a lighted 
match, introduced at bung hole, is no longer extinguished. Sweet wines should also 
ta racked and fortified to* full strength, 
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GOVERNMENT CERTIFICATION OF STALLIONS. 

SIXTH ANNUAL REPORT (SEASON 1912) ON THE VETERINARY EXAMINATION 
OF STALLION8 FOR THE GOVERNMENT CERTIFICATE OF SOUNDNESS AND 
APPROVAL. 

By IV. A. N. Robertson , B.V.Sc. 

In introducing this, the Sixth Annual Report of the scheme for 
examination and certification of stallions, it is worth noting the large 
increase in the number of stallions, particularly of the draught type, 
introduced into Victoria during the year from the United Kingdom. 

For the period ended 81st December, 1912, a total of 91 stallions 
was introduced. Of this number, 82 were of the draught type, 21 
being Clydesdales, and (>1 Shires. For the previous year a total of 53 
was introduced. From New Zealand a total of 22G stallions was 
imported, and of these 219 were draughts. This shows a decrease of 
35 as against the number imported during 1911. A greater decrease 
in the number of mares and geldings introduced from New Zealand 
occurred, the figures being 1910 head less than for the previous year. 
No doubt this was due in a large degree to the long continued spell of 
dry weather preceding the July sales, when the demand for workers 
was not so keen as in previous years. The increase in the importations 
from the United Kingdom with the decrease in the number of stallions 
introduced from New Zealand would appear to indicate that there is 
a desire on the part of breeders to improve their studs by the introduc¬ 
tion of English and Scottish blood. 

It would, I think, be wise to sound a note of warning to breeders 
to carefully consider the laws of breeding in order that the blood that 
has been introduced, and for which such fine prices have been paid, 
should be kept pure, and so bring the draught horse industry into 
such a condition that it will be necessary to import at 
infrequent intervals only. The system of breeding as carried out at 
opposite ends of the globe stands out in clear contrast, and though the 
many splendid horses that have been introduced into Victoria in the 
4248. 1 
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past have left their mark on the industry, the colonial bred stallion 
does not occupy the position that his brother from oversea does, where 
more careful methods have been followed from generation to genera¬ 
tion, resulting in the production of an animal that, when mated with 
one of similar type, clearly exemplifies the breeding law that “ like 
begets like/’ The system of breeding indiscriminately from Shires 
and Clydesdales does not exemplify this law, except inasmuch as in 
general one horse is like another. In no other class of breeding stud 
stock are such methods followed, though crossing is at times carried 
out, but the original pure line of breeding is carried on at the same 
time so as to continue the strains from which a cross may be obtained. 

During the season under review, 161 parades were held. Of this 
number 94 were carried out under the auspices of various Agricultural 
Societies, the balance being made up by examinations conducted at 
sales and under the regulations providing for the special examination 
of stallions. 

Examinations and Rejections. 

The total number of stallions examined was 954. Of this number 
746 received certificates and 208, or 21.8 per cent., wore rejected. This 
is a very small decrease over the percentage rejected during the 
previous season. 

Table 1. 

Analysis or Defects of Rejects, Season 1912-13. 



Draught*. 

Light. 

Ponies. 

Total.. 

1 

Examined. 

Gertifl- 
j cated. 

Examined. 

Certifi¬ 

cated. 

Examined. 

Certifi¬ 

cated. 

Examined. 

Certifi¬ 

cated. 

! 

745 

1 597 

139 

100 

70 

i\i 

954 

740 

! 

i 

Rejected. 

J Per cent, 
j Rejects. 

Rejected. 

Per cent. 
Reject*. 

Rejected. 

Per cent. 
Reject*. 

Rejected 

Per cent. 
Rejects 

Unsoundness. 1 

Sidebone .. 

70 

i 

9*46 





70 

7*38 

Ringbone ... j 

15 

1 2 03 

3 

2*16 

i 

1*43 

19 

2*00 

Spavin (Bone) i 
Bog Spavin . 

3 

•4 

i 

8 

5*76 


... 

11 

1*16 

Curb 

“l 

! 13 

8 

5*76 

1 

1*43 

io 

1**05 

Roaring 

Shivering 

... 

! 




... 


... 

Nasal Disease 







... 


Total unsound 

89 

| 1203 

19 

13«7 

2 

2*85 

no 

11*59 

Disapproved 

59 

7 92 

14 

1007 

25 

35*71 

98 

10*27 

Total rejected 

148 

19.73 

33 

23*74 

27 

38*57 

208 

21 *8 


Taking the different breeds and comparing with the work done 
in 1911-12, the number of draught horses rejected was practically 
the same, though the reasons for such rejections vary, there being 
an increase of 1 per cent, rejected on account of the hereditary 
unsoundness, sidebone, which is counterbalanced by the fact that no 
horses were rejected for bog spavin, roaring, or shivering. Of the 
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light horses, a total of 23.74 per cent, was rejected, a decrease of 2.92 
per cent, in respect of the number the x>revious season. As regards the 
reasons for rejection, there was an increase of 5.80 per cent, in respect 
of unsoundness, and a decrease of 8.7 per cent, in respect of disap¬ 
proval. Of the unsoundnesses, bone spavin and curb are responsible 
for the increased number rejected. For ponies, fewer by 1.24 per 
cent, were found unsound, whilst on account of disapproval, 35.71 per 
cent, were refused, or an increase of 7.85 per cent. 

The foregoing table shows a complete analysis of the season’s opera¬ 
tions, whilst upon page 261 is found a summary of the six years’ work. 

Be-examination. 

Three hundred and twenty horses which had been previously certi¬ 
ficated were presented for re-examination. The accompanying table 
indicates the result of such examination. 

Horses Submitted for Renewal of Certificate, Season 1912-13 



Four years old. 



Five years old. 


Passed. 

Rejected. Per cent. 

Total. 

Passed. 

Rejected. 

l 

Per cent, f 

Total. 

144 

18 11*11 

162 

144 

14 

i 

8*86 ; 

i 

158 


Total re-exams., 320 ; total passed, 288 ; total rejected, 32 ; percentage rejects, 10. 


.Transferred Certificates. 

Of the 82 draught stallions which were introduced from the United 
Kingdom during the season, 56 presented certificates obtained in 
England from one or other of the societies mentioned in the regulations, 
and for which Victorian Government certificates arc substituted. 

In respect of such English certificates, however, breeders should 
note that it is a Victorian Government Certificate of Soundness which 
is required in respect of horses exhibited at shows, and that English 
certificates only entitle the holder to the issue of a Victorian certificate 
without submitting the horse for re-examination. It is, therefore, 
necessary that such English certificates should be presented for transfer 
at the earliest possible moment. Considerable trouble and frequent 
disappointment would then be obviated. 

On occasion during the season under review some trouble occurred 
owing to this failure to have the certificate transferred. The same 
remarks apply to certificates issued in the adjoining States, but no 
further trouble would occ?ur if stallion owners would realize that 
until a certificate is duly registered in the office of this Department 
and a Victorian certificate substituted, it is of no value in respect of 
exhibition at shows. 

Attention should also he drawn once more to the fact, that if a 
certificate is issued in New Zealand prior to 1st April in any year, it 
can only be transferred for a Victorian certificate expiring on the 
ensuing 30th June, whilst a certificate issued after that date is ex¬ 
changeable for a Victorian one terminating on the 30th June, twelve 
months. 
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In addition to the number of certificates transferred for English 
examinations, as above, there were 54 issued in New Zealand, 11 in 
New South Wales, and 3 in South Australia, for which Victorian 
transfers were made. 

Alterations to Regulations. 

Experience has once more demonstrated that the regulations can 
be altered to a slight degree in order to facilitate the operations of the 
scheme. In Regulation III., clause 2, “ Grounds for rejection / 9 the 
words, “ Unless dealt with under the Appeal Board conditions ” have 
been deleted. This will permit an Appeal Board examining in respect 
of a stallion refused a certificate as regards type and conformation to 
reject the horse for the season only, and so enable the owner to 
re-submit such animal the following year for examination before a 
veterinary officer. Regulation II., clause 3, “ Certificates/ ’ has been 
amended, and in future certificates will be forwarded direct to the 
owner, and not, as previously, to the secretaries of the societies under 
whose auspices the parades are held. Provision will be made for 
secretaries of societies to be notified which, if any, of the horses sub¬ 
mitted at such parade for examination obtain their certificate. Under 
Regulation V., clause 3, provision has been made for the acceptance 
of the certificate of the Board of Agriculture of Great Britain to be 
accepted as a certificate for which a Victorian Government Certificate 
of Soundness will be issued. 

The accompanying table is an analysis of the examinations carried 
out by the individual officers. It will show that, as in previous years, 
the bulk of the work has been performed by three officers. 

Table 4. 


Officers* Examinations op Stallions, Season 1912 - 13 . 


Officer. 

Number 

Examined. 

Number 

Certificated. 

Number 

Rejected. 

Percentage 

Rejected. 

Mr. E. A. Kendall, B.V.Sc. ... 

m 

304 

89 

22*64 

Mr. R. G. Griffin, M.R.C.V.S. 

227 

186 

41 

18 06 

Mr. R. N. Johnstone, B.V.Sc. 

296 

226 

70 

23*63 

Mr. G. Heslop, B.V.Sc. 

22 

J6 

6 

27*27 

Mr. W. J. Cother, G.M.V.C. 

8 

8 

.. 


Appeal Boards 

8 

6 

2 


Total ... 

964 

746 

208 

21*8 


“ Appeals. * f 

Since the last report eight appeals have been lodged. Two of 
these, however, it should be noted, were appeals in respect of stallions 
examined during the previous season, but in which the appeal was 
held too late to allow inclusion in the previous report. Of the number, 
five were appeals against rejection on account of being below reason¬ 
able standard in respect of type and conformation. In each case the 
appellant was successful, and a certificate was issued. In the remain¬ 
ing three appeals, which were in respect of unsoundness, the Board 
upheld the Veterinary Officer’s decision in two cases and reversed the 
decision, and recommended the issue of a certificate in one. 






Totals. 
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REGULATIONS 

Governing the Examination op Stallions for the Government 
Certificate op Soundness and Approval. 

I.—Examination Parades. 

(1) Societies within whose district an Inspection Parade is 
appointed are required to provide a suitable place for the examinations 
to be conducted, and to suitably and reasonably advertise the holding 
of the parade on receipt of notice from the Department of the fixture. 
The secretary or some member of the committee of the society is 
required to be in attendance at the appointed time to assist the examin¬ 
ing officer in the arrangements for the inspection. 

(2) The Parades will be conducted and the Veterinary Officer will 
attend without expense to Societies other than that involved in adver¬ 
tising and making known the occasion to the public and the Stallion 
owners in the district, and providing the examination gropnd. 

(3) The Examining Officer will attend Inspection Parades held at 
times and places set out in the official Time Table for the year, and 
all examinations of Stallions for the Government Certificate will be 
made at such Parades or on some such publicly advertised occasion, 
unless under special circumstances as provided for in clause 5. 

(4) In the event of it being found impossible for local reasons to 
hold the Parade in any district at the time and date set out in the 
Time Table, notice to that effect—together with suggestions for alter¬ 
native date and time compatible with the rest of the Time Table— 
should be given not later than 1st June , after which no alteration in 
the Time Table can be made. 

(f>) The special examination of stallions for the Government Certi¬ 
ficate of Soundness at other than the advertised stallion parades may 
be arranged for in cases where, through accidental circumstances, the 
owner has failed to submit the horse at such parade. 

Such examinations will only be arranged when the attendance of 
the Examining Officer will not interfere with the requirements of the 
Department for his services in other directions. 

An owner requesting such special examinations will be required to 
prepay a fee of £1 Is. for each horse examined; also the railway fare 
(first class return), and travelling expenses at the rate of 14s. per day, 
of the visiting officer. 

II—Grounds for Rejection. 

(1) Refusal of Certificate on the ground of utisoundnes will be 
made only when, in the opinion of the Examining Officer, the horse is 
affected at the time of examination with one or more of the following 
hereditary unsoundnesses in any degree, viz:— 

Roaring Curb Thoroughpin and Bursal Rnlargements 

Ringbone Bog Spavin Nasal disease (Osteo-porosis) 

Sidebone Bone Spavin Chorea (“ Shivering M or * ‘ Nervy M ) 

or such other hereditary unsoundness ns the Minister may at any time 
declare. (Blemishes or unsoundness, the result—in the opinion of 
the Examining Officer on appearances then presented—of accident, 
injury, and overstrain or over-work, will not disqualify.) 
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(2) The Certificate will also be refused in the case of animals con¬ 
sidered by the Examining Officer to be below a reasonable standard for 
Government approval, as regards type, conformation, and breeding. 

(3) Stallions three or four years old, which are refused a Certifi¬ 
cate as regards type, conformation, and breeding may be re-submitted 
annually until five years old, after which the refusal shall be subject 
to review under Part V. of these regulations only. 

Ill .— C ERTIF1 CATES, 

(1) Particulars concerning the identity of the horse—name, 
breeder, pedigree, age, prior ownership, &c.—must be furnished to the 
Examining Officer at the time of examination. If deemed necessary 
in any case the owner may be called upon to furnish a statutory 
declaration as to the correctness of such particulars. 

(2) Certificates will be issued within seven days of the holding of 
the Parades, and will be forwarded to the owner direct. Secretaries 
of Societies under whose auspices the Parade is held will be notified 
which, if any, of the horses submitted for examination obtain their 
Certificates. ,f,t 

(3) The owners of stallions for which a Certificate is refused will 
within seven days of such refusal be officially notified of the fact; the 
reason for such rejection will also be given. 

(4) Until the issue of a Certificate, or until the publication of the 
official list of certificated stallions, the result of the Veterinary 
examination will not be communicated to any person except as herein 
provided or under circumstances as follow:—The Examining Officer 
may, on request on proper occasion, communicate to the owner or his 
agent—duly authorized in writing to inquire—the result of the 
examination. In case of refusal of the Certificate the reasons for 
refusal will not under any circumstances, save in legal proceedings 
under the direction of the Court, be communicated to any person 
except the owner or his agent duly authorized in writing. Secretaries 
of Societies, persons in charge of the horse, grooms or relatives of the 
owner will not be considered authorized agents for that purpose unless 
they deliver to the officer the owner’s signed authority to receive the 
information. 

(5) The Victorian Government Certificate of Soundness can only 
be issued in respect of horses three years old and over, that have been 
examined by a Victorian Government Veterinary Officer, or horses in 
respect of which any of the following certificates are produced:— 

The Government Certificate of Soundness of New’ South Wales, 
Queensland, South Australia, or New Zealand. 

The Veterinary Certificate of the Royal Shire Horse Society 
{England). 

The Veterinary Certificate of Royal Agricultural Society 
(England). 

The Veterinary Certificate of Royal Dublin Society (Ireland). 

The Veterinary Certificate of Highland and Agricultural Society 
(Scotland). 

The Veterinary Certificate of Glasgow and West of Scotland Agri¬ 
cultural Society. 
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The Veterinary Certificate of the Board of Agriculture and 
Fisheries (England). 

Any horse which has been rejected by the Veterinary Examiners 
for any of the above certificates will not be eligible for examination 
for the Victorian Government Certificate of Soundness. 

(6) The form of the Victorian Government Certificate of Sound¬ 
ness is as follows:—“G.K.—Department of Agriculture, Victoria, No. 

Certificate of Soundness and Approval, issued for the 
season (or issued for Life as the case may be), given in 

respect of the (breed) stallion (name and description of stallion) sub¬ 
mitted for Government inspection by the owner (name of owner) at 
(place of examination) such horse having been found suitable for 
stud service and free from hereditary unsoundness and defects of 
conformation predisposing thereto on examination by (signature of 
Examining Officer) Veterinary Officer on the day of 

19 


(Signature). * , r " 

Chief Veterinary Officer. 

Issued by direction of the Minister of Agriculture. 

(Signature). 

Secretary for Agriculture . 99 

(7) Two-year-old colts may be submitted for examination and a 
temporary certificate will be issued in respect of such as pass the 
examination. Such temporary certificate must not be taken to imply 
suitability for stud service of approval as regards type, nor is the 
issue of it intended as an indication of the likelihood of a certificate 
being issued when submitted for examination at a more mature age. 

(8) The season in respect of Government Certificates shall be con¬ 
sidered as opening on 1st July, stallions passing the examination any 
time during the three months previous to this date in New Zealand or 
Australia will be granted a Certificate for the season next following. 
In respect of stallions examined in Great Britain examinations on or 
after 1st January will be considered as examinations for the following 
season. 


IV.— Tenure of Certificate. 

(1) Certificates issued during the season 1907 and 1908 are life 
certificates. 

(2) Certificates issued during the season 1908 in respect of horses 
four years old and over are life certificates; those for three-year-olds 
are season certificates only, and the horse must be submitted for re¬ 
examination at four and five years before a life certificate will be 
issued. 

(3) In 1910, and subsequently, only stallions ftve .yenrn old and 
over will be given life certificates. Three-year-old and four-year-old 
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stallions will be certificated for the season only, and will be required 
to be submitted for re-examination each season until five years old, 
when a Life certificate will be issued. 

(4) The Season certificate issued in respect of any horse must be 
handed to the Examining Officer at the time of re-examination or for¬ 
warded to the Chief Veterinary Officer before a stibsequent Season 
certificate or a Life certificate will be issued. 

(5) The Minister retains the right to at any time have a certi¬ 
ficated stallion submitted for re-examination, and to withdraw the 
certificate, in the event of the animal being declared, to his satisfaction, 
unsound. 


V. —Board of Appeal. 

(1) Any owner of a stallion who is dissatisfied with the refusal of 
a Government certificate in respect of his horse may appeal against 
the decision to the Minister at any time within thirty days of the 
examination, under the following conditions:— 

(a) That the appeal be in writing and be accompanied by the 
lodgment of £5, such amount to be forfeited in the event 
of the appeal not being upheld, unless the Board shall for 
good cause otherwise direct. 

(fc) That the appeal be accompanied by an undertaking to pay 
any railway fares and hotel expenses incurred by the 
Board of Appeal in connexion with the settlement of the 
appeal. 

(c) That, in the event of refusal having been on the ground of 

unsoundness, the appeal be accompanied by a certificate 
from a registered Veterinary Surgeon setting out that 
the horse has been found by him on examination since 
the refusal appealed against, to be free from all the 
unsoundnesses set out in Part II. of these regulations. 

(d) That, in the event of refusal having been on the ground of 

being below standard for Government approval, the 
appeal be accompanied by a certificate from the President 
and two members of the Committee of the Society under 
whose auspices the parade was held, setting out that in 
their opinion the horse is of fit and proper type, con¬ 
formation, and breeding to be approved as a stud horse. 

(2) On receipt of Notice of Appeal in proper form, and with the 
above conditions complied with, the Minister will appoint a Board of 
Appeal, which shall consist of:— 

(а) In the case of appeals against refusal of certificate on the 

ground of unsoundness, the Chief Veterinary Officer and 
two practising Veterinary Surgeons. 

(б) In the case of appeals against refusal of certificate as being 

below standard for Government approval, the Chief 
Veterinary Officer and two horsemen of repute and 
standing. 

Such Board shall act and decide on the appeal, and its decision shall 
be final, and not subject to review . 
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(3) In the event of the appeal being allowed, refund shall be made 
of the deposit, and any expenses paid by the appellant under Clause 
1 (6). Further, the Board may recommend to the Minister the allow¬ 
ance of such of the expenses of the appellant in supporting his appeal 
as it may consider reasonable under the circumstances of the case, and 
the Minister may, in his discretion, confirm the recommendation in 
whole or in part, whereupon allowance shall be made to the appellant 
accordingly. 

(4) No stallion in respect of which a Government certificate is 
refused will be allowed to be re-submitted for examination except in 
the ease of an appeal or in such case as when a three or four years old 
stallion has been refused on account of type as herein provided for. 
In the event of any rejected stallion being re-submitted for examina¬ 
tion under another name or under such circumstances as in the opinion 
of the Minister are calculated to mislead the Examining Officer into 
the belief that the horse has not previously been examined, the owner 
of such rejected stallion, if proved to the satisfaction of the Minister 
that he is responsible for such re-submission, shall be debarred from 
submitting any horse for examination for such period as the Minister 
shall determine. 

NOTICE TO SECRETARIES OF AGRICULTURAL SOCIETIES. 

Section “ A ” of the conditions to be complied with by Agricultural 
Societies before being eligible for participation in the annual Govern¬ 
ment grant is as follows:— 

“ A.—That the awards of prizes in all classes for stallions , three 
years old and over, at the Society’s Show must be subject to the 
possession by the exhibit of a Government certificate of sound¬ 
ness . M 

In order to comply with the above, the special attention of show 
secretaries is invited to the receiving of entries in stallion classes. No 
entry should be received unless at the time of entry the Government 
certificate is produced, or unless satisfactory evidence is given that a 
Government certificate is held by the owner in respect of the exhibit. 
The awarding of a prize card and the withholding of prize money in 

respect of any exhibit shall not be deemed as compliance with the 
condition . Care should be taken also to see that the certificate is not 
out of date, that is to say:— 

For three-year-olds a 1913 three-year-old certificate must be held. 
For four-year-olds, a 1913 four-year-old certificate must be held 
(the 1912 certificates are out of date). 

For horses five years old and over, a life certificate must be held. 

Particular attention is directed to the method now in vogue of 
classifying certificated stallions. The list is now divided into horses 
carrying a life certificate and those which are terminable, and supple¬ 
mentary lists will be issued annually which should be added to those 
listed in Bulletin No. 30 and No. 17 (New Series). 
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Secretaries are strongly urged to become familiar with the regula¬ 
tions, particularly Regulation IV., which deals with the tenure of 
certificates. 

Secretaries are required to forward immediately after the show a 
return (forms for which will be sent to each society) giving required 
particulars concerning 1st, 2nd, and 3rd prize winners as under:— 


Return to be forwarded to the Chief Veterinary Officer concerning 
Stallions (three years old and over) awarded Prizes at the 


XV>ULXl;UJ.U/X O MJUV Y! 11U1U 


Name of 

Certificate 

Name of 

Close and Section 
(not Number). 

Prize Awarded 


Owner’s 

Stallion. 

Number. 

1st. 

2nd. 

3rd. 


Address. 


k 





i 



(Signed) . 

Secretary.Agricultural Society. 


Date 



STALLION EXAMINATION. 
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SUPPLEMENTARY LIST OF LIFE CERTIFICATED STALLIONS. 


Cert. 

No. 

Name of Horse. 

Age. 

Owner. 

Parade. 

o-s a 

ill 

Officer. 


i 




1 I 



DRAUGHTS. 


2192 

Abbotsford 

5 years 

A. Cameron 

Newmarket 

22.7.12 

R.G. 

2193 

Abbotsford’s Pride 

5 years 

H. J. Kortum 

Newmarket 

22.7.12 

R.N.J. 

2329 

Admiral Sperry 

5 years 

H. 8. Gibson 

Traralgon 

11.9.12 

R.G. 

2256 

Agate 

Aftken Chief 

5 year? 

J. Caffrey 

Dimboola 

16.8.12 

E.A.K. 

2339 

5 years 

E. Cuthbort 

Camperdown 
Bendigo Special .. 

11.9.12 

E.A.K. 

2212 

Arawa 

6 years 

Jas. Hamilton 

1.8.12 

R.G. 

2155 

Archives 

5 years 

J. O’Keefe 

English Exam. . 

15.2.12 


2150 

Auohencruive 

5 years 

J. 11. McKenzie . 

Scottish Exam. .. 

30.12.11 


2266 

Balmoral .. 

Aged 

A. Henman 

Rainbow 

6.8.12 

KG. 

2162 

Balnakiil .. 

5 years 

.Robertson and 

McKenzie 

Newmarket (Spe¬ 
cial Exam.) 

6.5.12 

E.A.K. 

2156 

Bardon Masterpiece 

5 years 

F. W. Griffin 

English Exam. . 

29.2.12 


2180 

Bardoii Napoleon .. 

5 years 

W. Price-Jones . 

Newmarket (Spe¬ 
cial Exam.) 

28.6.12 

K A.K. 

2306 

Baron 

5 years 

Craven Bros. 

Shepparton 

23.8.12 

E.A.K. 

2274 

Baron Bombay 

5 years 

Shields Bros. 

Dookie .. 

19.8.12 

R.N.J. 

2370 

Baron Bute 

5 years 

G. Chtrnside 

Werribee (Special) 
City Horse Bazaai " 

ML3.13 

R.G. 

2168 

Baron Croigie 

5 yeats 

Mitchell and 

O'Brien 

*18.6.12 

R.G. 

2267 

Baron Irvine 

5 years 

C. H. Perkins . 

Rainbow 

6.8.12 

R.G. 

2331 

Baron McLeod 

5 years 

R. Kerr 

Lillydalo 

13.9.12 

R G. 

2185 

Baron McNair 

5 years 

A. E. Bowman 

City Horso Bazaar 

15.7.12 

R.N.J. 

2324 

Baron’s Best 

5 years 

J. Glenn 

Royal Show 

3.9 12 

E.A.K. 

2366 

Baron's Chief 

6 yeais 

H. McNab 

Morwell 

1.10.12 

R.N.J. 

2175 

Baron’s Pride 

6 years 

John Petrie, jun. 

Horsham 

3.7.12 

R.N.J. 

2203 

Barossa II. 

5 yeais 

J. Gilmour 

Sea Lake 

17.7.12 

GH 

2166 

Biddulph Bondsman 

5 years 

G. Smith 

Newmarket 

(Special) 

Minyip 

17.6.12 

E.A.K. 

2263 

Blue Bell 

5 years 

II. Collins 

9.8.12 

R.G. 

2268 

Bonnie Ben 

6 years 

C. J. Liesfleld 

Rainbow 

6.8.12 

R.G. 

2287 

Bonnie Scott 

5 years 

Miss Hcnty 

Casterton 

21.8.12 

R.G. 

2171 

Bramhope Forester.. 

Aged 

A. and J. H 
Young 

J. R. McKenzie .. 

Horsham 

2.7.12 

R.N.J. 

2151 

Branton Goldsmith 

5 years 

Scottish Exam. .. 

3.1.12 


2152 

British Consul 

5 years 

J. Weir 

Scottish Exam. .. 

8.1.12 

# 

2336 

British Leader 

5 years 

W. Underwood .. 

Colac .. 

13.9.12 

E.A.K. 

2377 

Brydon 

6 years 

Jas. Lawson 

Binginwarri (Spe¬ 
cial Exam.) 

5.12 12 

R.N.J. 

2254 

Cairnbrogie Stamp .. 

6 years 

Joseph Binns 

Nhill 

14.8.12 

E.A.K. 

2246 

Casahianca 

Aged 

H. Galloway 

Maryborough 

12.8.12 

R.N.J. 

2161 

Casablanca Again .. 

5 years 

J. R. McKenzie . 

Scott jk)i Exam. .. 

29.6.11 


2343 

Channel Flight 

5 years 

P. Fraser 

Ballarat 

14.9 12 

R.N.J. 

2238 

Charmer Junior 

5 years 

MacKenzie Bros... 

Rainbow 

7.8.12 

G.H. 

2278 

Clumber Baronet .. 

5 years 

Be dwell and 

Cobbled ick 

Nuraurkah 

23.8.12 

R.N.J. 

2240 

Clyde Boy 

5 years 

Walder and Sons 

Watchem 

8.8.12 

R.N.J. 

2323 

Crown Derby 

5 years 

W. S. Graham .. 

Echuca .. 

21.8.12 

E.A.K. 

2356 

Crown Prince 

5 years 

A. Simon 

Tallangatta 

23.9.12 

R.N.J. 

2294 

Cumiodcn 

5 years 

J. Crawford 

Rochester 

20.8.12 

E.A.K. 

2352 

Dainty Davie 

5 years 

J. Low .. 

Korumburra 

18.9.12 1 

RG. 

2243 

Dalmuir Prince IT. 

6 years 

J. Carroll, jun. .. 

Birchip .. 

9.8.12 ! 

R.N.J. 

2194 

Dominion Chief 

5 years 

M. Rocks 

Newmarket 

22.7.12 ; 

R.G. 

2279 

Dreadnought 

5 years 

F. Metherall 

N umurkah 

23.8.12 

R.N.J. 

2167 

Dreadnought 

5 years 

M. J. Caffroy .. 

Newmarket (Spe¬ 
cial) 

Kyabram 

17.6.12 

E.A.K. 

2302 

Drum Laddie 

6 years 

C. R. Roper 

22.8.12 

E.A.K. 

2316 

Drummer 

6 years 

Anderson Bros. .. 

Royal Show k . 

2.9.12 

R.G. 

2363 

Dundonald 

6 years 

Gibson Bros. 

Omeo ,, 

9.10.12 

E.A.K. 

2265 

Earl of Newton 

5 yoars 

Blythman Bros. .. 

Nhill .. 

14.8.12 

E.A.K. 

2284 i 

Enfield 

5 years 

A. S, Brewis 

Hamilton 

22.8.12 

R.G. 

2225 

Federal Laddie 

5 years 

J. Kurtzmann .. 

Stawell.. 

1 5.8.12 

| R.G. 


Federal Prince 

McDougall Bros, 

Now South Wales 

; 12.7.12 

2261 

Federal Star 

5 years 

Colin Gardner 

Wangaratta 

Murtoa (Special). . 

13.8.12 

R.G. 

2372 

Fine View.. 

Finytall Forest Victor 

5 years 

H. C. Hateiey .. 

24.10.12 

E.A.K. 

2303 

5 years 

J. Archibald 

Kyabram 

22.8.12 

R.A.K. 

2358 

Flash Newton .. 

5 years 

R, Watson 

Diggers’ Best 

(Special) 

Geelong k . 

24.9.12 

E.A.K. 

2258 

Olay Lad . . 

6 years 

Phillips Bros. 

13.8.12 

E.A.K* 

2218 

Glenalbyn 

5 yeaTs 

W. and P. Salmon 

Beulah.. 

1.8.12 

E.A.K. 

2298 

Glengarry 

Good Ga im 

5 years 

A. J. Donaldson » * 

Tatura ., . . 

22.8.12 

E.A.K. 

2163 

6 yeats 

W. French . * 

Scottish Exam. .. 

3.1.12 


2510 

Hawton Burly 

6 years , 

T. McMillan 

Mildura 

! 27.8.12 

R.N.J. 
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Supplementary List op Life Certificated Stallions— continued. 


Name of Horse. 

Age. 

Owner. 

Parade. 

Date of 
Exami¬ 
nation. 

Officer. 








Draughts— continued. 


Highland Boy 
.Toe Horner 
Knight Dunmore .. 
Knottingley Presi¬ 
dent 

King Jimmy 
King of the Shepherds 
King of the Times .. 
Linkwood 

Loch Albyn 
Loch Lomond .. 
Lolworth Premier 11. 
Lord Galloway 
Lord Glencttirn 
Lord Haldon 
Lord Islington 
Lord Lleston 
Lord Lindsay 
Lord of the Isles 
Lord Trentham 
Lorryman 
Major 

Major Style 
Melbourne Prince . 
Monestral Royal 
Harold 
Middletnarch 
Milton’s Pride 
Moira Lad 
Montgomery 
Mountain Chief 
Musket 
Napoleon .. 

Napol on Bonapaite 
Newton’s Sensation 
Oakburn .. 

Oliver Twist 
Patrick’s Pride 
Percy’s Hero 
Powlsland Blue Blood 
II. 

Primley Achilles 
Procurator 

Prince Aerial 

Prince Ettrick 
Prince Newton 
Prince of Eldcrslie . 
Rod Ensign 
Royal Charlie 
Royal Colours 
Royal Fashion 
Royal Favourite 
Royal Gilt 
Royal Park 
Royal Scot 
Salisbury Hero 
Scotch Heather 
Searchlight 
Searchlight. 

St. Andrew 
Stirling Castle 
Sweet William 
Sir Isaac Newton .. 

Sir Malcolm 
Sir Patrick 
Sir Peroival II. 

Tam McKenzie 
Tam O' Again 
Target 


5 years S. Cameron 
5 years Murphy Bros. 

5 years D. J. Kelleher 
5 years Schmidt Bros. 

5 years 0. N. Byriell 
5 years W. Gould 
5 years Hoy Ling 
5 years R. Cairns 

5 years T. Brown 
5 years F. W. Stephen ,. 

5 years M. J. Caffrey 

5 years R. G. Kioll 

5 years R. Gilby 

6 years N. Ramsay 

5 year* .1. Wilson 

5 years H. Doidge 

5 years D. Lang 

6 years W. D. Wallis 

5 years T. Kennedy 

5 years W. Grattan 

5 yean* E. Walker 

ft years C. Hall .. 

5 years H. Galloway 

Aged M. J. Caffrey 

5 years J. and M. Egan 

5 years p Downes 

5 years J. W. Barton 

ft years C. B. McFarlane 

5 years 0. ,?. Liesflold 

Aged ,1 Braid 

5 years C Marfleet 

Aged A. W. Souter 

5 years J. Moiklejohn 

5 yeais A. C. Fetrass 

5 years I ngram Bros. 

5 years R, J.. Edwards 
5 years ,7. Vonnell 
5 years J). J. Milne 

5 years R. A. Smales 
5 years C. Parsons 

5 years O’Leary Bros. 

5 years A. McNamara 
5 years W. 0. Down 
5 years W. J. Baikie 
5 years J. Ervin, s~*n. 

5 years W. J. Black 
Aged J. Ball 

6 years PL Cuthbert 

5 years H. J. Graham 
5 years W. McKnight 

5 years T. Oliver 

6 years R. Flen ing 

6 years A. and J. Rankin 
Aged P. Fry 
& years W. J. Craig 

5 year. W. W. Herbert .. 

6 years A. Hart 

ft years R. V. Colliver .. j 
& years Caffrey and Murphy 
6 years D. McDonald and 
Sons 

5 years A. Wohlers 

5 years H # Hill .. 

Aged W. B. Hayes 

6 years V.C.M 

6 years C. Hands .. 

7 years Gibson Bros. .. 1 


Quambatook 

Sale 

Kilmore (Special) 
Warracknabeal 

Newmarket 

Rainbow 

NewZoaland Exam. 
Charlton 

Elmore .. 

Dimboola 
Agricultural Offlc >s 
Corryong 
Royal Show 
Tnglewood 
Tatura .. 
Newmarkot. 
Newmarket 
Jpparit .. 

New Zealand Exam 
Pookie .. 
Shepparton 
Echuca .. 
Maryborough 
New Zealand Exam 

Cliarlton 

Yarmwonga 

Swan Hill 

Ho pet nun 

Rainbow 

Omeo 

Pyramid 

Omeo .. 

Numurkali 

Horsham 

Rochester 

Kilmore 

Kaniva .. 

Kerang 

Mildura 

Newmarket. (Spe¬ 
cial) 

Penshurst 

Tatura 

Shepparton 

Co brain 

Pyramid 

Benalla 

Werribee 

Camperdown 

Numurkah 

Swan Hill 

City Horse Bazaar 

Quambatook 

City Horse Bazaar 

Hamilton 

Korumhurra 

Warragul 

Newmarkot 

Lang Lang 

Newmarket 

Horsham 

Ballan 
Dimboola 
Leongatha 
Agricultural Offices 
Boort .. 

Omeo .. 


22.7.12 

6.8.12 

14.2.11 
14 11.12 

9.8.12 

16.8.12 

27.7.12 

18.9.12 

2.9.12 

13.8.12 

22.8.12 

22.7.12 

22.7.12 

7.8.12 

9.3.12 

19.8.12 

23.8.12 

21.8.12 
12.8.12 
21.1.13 

18.7.12 
27.8 12 

7.8.12 

30.7.12 
6.8 12 

9.10 12 

6.8.12 

9.10 12 

28.8.12 

3.7.12 
20 8.12 

26.9.12 

15.8.12 

9.8.12 

27.8.12 

6.5.12 


Appeal 
Board 
E A.K. 
E.A.K. 
R.G. 
RN.J. 
R G. 
R.N.J. 
E.A.K. 
E.A.K 
R.N.J. 
R.G. 


22.8.12 
23 8 12 
23.8 12 
6.8.12 

15.8.12 

14.9.12 

11.9.12 

23.8.12 

7.8.12 

15.7.12 

30.7.12 

15.7.12 

22.8.12 

18.9.12 

18.9.12 

22.7.12 

17.9.12 

22.7.12 

3.7.12 

26.9.12 

16.8.12 

16.9.12 

31.8.12 

30.7.12 

9.10.12 


Appeal 

Board 

E.A.K. 

E.A.K. 

R.N.J. 

E.A.K. 

R.G. 

E.A.K. 

E.A.K, 

R.N.J. 

E.A.K. 

R.G. 

R.G 

R.G. 

R.G. 

R.G. 

E.A.K. 

E.A.K. 

R.G. 

R.N.J. 

E.A.K. 
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Supplementary List op Life Certificated Stallions— continued. 


Cert. 

No. 


Name of Horse. 


Age. Owner. 


Date of 

Parade. Exami» Officer, 

nation. 


Draughts— continued. 


2170 

Tom Dalton 

5 years 

F. W. Sallmann .. 

Dimboola (Special) 

2.7.12 

2191 

Tin Colonpl 

5 years 

8. Dunn 

City Horse Bazaar 

19.7.12 

2222 

The Workman 

6 years 

A. Arnold 

Warracknabeal .. 

2.8.12 

2374 

Udale 

5 years 

H. A. Currlo 

Camperdown (Spe¬ 
cial) 

Maryborough 

28.11.12 

2248 

Uxbridge Fyvie 

5 years 

J. McCulloch 

12.8.12 

2154 

Wabun 

5 yoars 

E. Currie 

Scottish Exam. .. 

3.1.12 

2179 

Waikato 

5 years 

G. H. Hill 

Horsham 

3.7.12 

2216 

Wally 

5 years 

W. E. Poulton .. 

Hopetoun 

30.7.12 

2217 

Young Benmore 

Aged 

C. G. Lear 

Hopatoun 

30.7.12 

2285 

Young Coronation .. 

Aged 

J. W. Mi bus 

Hamilton 

22.8.12 

2264 

Young St. Albans .. 

5 years 

G. R. Goods 

Minyip .. 

8.8.12 


THOROUGHBREDS. 


2186 

Clyde 

Aged 

F. W. Clarke 

City Horse Bazaar 

15.7.12 

2159 

Dam >lltion 

Agad 

O. Maroake 

Agricultural Office 

24.4.12 

2195 

Euclid 

Aged 

J. R. Henry 

Newmarket 

22.7.12 


Ganyimdrs 

Aged 

T. O. Guthrie .. 

South Australian 
Exam. 

1.8.12 

2260 

Harm ittan 

5 years 

R. W. Storey .. 

Euroa 

16.8.12 

2289 

Lord Nolan 

Aged 

Dr. Symi 

Mordialloc (Special) 

27.8.12 

2320 

Orissa 

6 years 

C. J. H. Nissen .. 

Royal Show 

2 9.12 

2147 

Posture 

Aged 

J. D. Lewis 

Agricultural Offices 

2.3.12 

2215 

Royal Fusilier 

Aged 

Turner Bros. 

New Zealand 

Exam. 

29.6.12 

2362 

Salvador .. 

Aged 

S. R. Lawrence .. 

Swan Hill (Special) 

25.9.12 

2309 

Santronus 

6 years 

S. Whitehead 

She pparton 

23.8.12 

2172 

Stickup 

Aged 

A. and J. H. Young 

Horsham 

2.7.12 

! •• 

St. Vine ant- 

Aged 

H. Mentiia 

Sth. Aust. Exam. 

22.9.09 


E.A. K. 
B.G. 
K.A.K. 
E.A.K. 

R.N.J. 

R.N.J. 

E.A.K. 

E.A.K. 

R.G. 

R.G. 


R.N.J. 

E.A.K. 

RN.J. 


EG. 

W.J.C. 

E.A.K. 

R.N.J. 


R.N.J. 
E.A.K. 
R.N.J. 


2219 Almont 8... 

2237 Arrel 

2305 Ashvllle Boy 

2241 Bo Inc 

2342 Booberoo .. 

Cocomar .. 

2232 Correct Way 

2249 Decorator 

2272 Digllista .. 

2295 Digitalto .. 

2314 Dignity .. 

2315 Dillon Bell 

2349 Dixie Claire 

2213 Donald Wallace 
2207 Expectation 

2187 Financier.. 

2173 Gerald Cleve 

2184 Glenroy .. 

2174 Grattan Bells 

2262 Huon Junior 
2353 Jack Huon 

2230 Joy Bdls 

2299 Kent Cleve 
2318 King Osterley 
2259 King Osterley XT. 
2334 Kingspring 

2105 Lou Double 

2326 Lord McKinney 
2280 Middy Huon 
2245 Millionaire 

2878 Oakwood .. 

2240 O.K. 

2827 Orderly Wilks 
2885 Owyhee Chief 
2224 Brines Douglas 
8807 Brine 5 Rupert 
2288 Richard Cleve 


LIGHT HORSES. 


5 years F. W. Sehlckerling 
5 years 3. Dempster 
5 years T. Moore 
Aged R. McMaster 
Agiid G. N. Horne 
5 years P. Quirk 
Aged J. O’Donnell 
5 years F. Jennings 
Aged J. Reynoldson 
5 years J. W. Smith 
5 years W. Lang 

5 years W. Edwards 

6 years D. A. Linacre 

5 years J. M. Oughtred .. 

Aged 8. Cameron 

Aged W. L. Tredrei .. 

6 yoars P. Seclander 
Aged W. A. McLetlan .. 

6 years T. Sherwood 
Aged P. Maroney 
6 years P. Donovan 
5 years M. Peacock 
5 years J, Devlin 
5 years D. Taylor 
5 years G. Anderson 
5 years R. McDonald 
Aged J. J. Bartlett 

5 years G. H. Dunlevey .. 

6 years 0. Baurcbier 
5 years J. Rossiter 

5 years J. F. Folland 

5 years G. H. Minns 

6 years W. E. Gibson 
5 years V. Duggan 

5 years Mrs, ti, White .. 

5 years A. Mclnnes 

6 years H. Dolg 


Warracknaboal 2.8.12 

Heathcote 5.8.12 

She p part on .. 23.8.12 

Ararat .. .. 9.8.12 

Ballarat .. 14.9.12 

N.8.W. Exam. .. 16.5.12 

Elmore . .. 9.8.12 

Inglewood .. 13.8.12 

Oobram .. 23.8,12 

Rochester .. 20.8.12 

Royal Show .. 2.9.12 

Royal Show .. 2.9.12 

Warragul .. 18.9.12 

Wycheproof .. 2.8.12 

Quambatook .. 30.7.12 

City Horse Bazaar 15.7.12 

Warracknabeal .. 2.7.12 

City Horse Bazaar 16.7.12 

Dooen North .. 2.7.12 

Wangaratta .. 13.8.12 

Ballarat .. 14.9.12 

Ker&ng.. .. 9.8.12 

Tatura .. .. 22.8.12 

Royal Show .. 2.9.12 

Goelong .. 13.8.12 

Kyneton .. 10.9.12 

Agricultural Offices 8.6.12 

Kaneira (Special) 80.8.12 

Numurkah .. 23.8.12 

Birohip .. .. 9.8.12 

Ballarat Show 14.11.12 

(Special) 

Bacchus Marsh .. 14.9.12 

Mirboo North .. 10.9.12 

Kyneton .. 10.9.12 

Agricultural Offices 8.8.12 

Morwell .. 1,10.12 

Agricultural Offices 24.8.12 


E.A.K. 

R.N.J. 

E.A.K. 

R.G. 

R.N.J. 

E.A.K. 

R.N.J. 

R.N.J. 

E.A.K. 

E.A.K. 

R.N.J. 

E.A.K. 

W.J.C. 

R.G. 

R.N.J. 

R.N.J. 

E.A.K. 

R.N.J. 

R.G. 

R.N.J. 

E.A.K. 

E.A.K. 

E.A.K. 

E.A.K. 

R.N.J. 


R.N.J. 

R.N.J. 

E.A.K. 
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Supplementary List op Life Certificated Stallions— continued . 


Name of Horse. 

Age. 

Owner. 

Parade. 

Date of 
Exami¬ 
nation. 

Officer. 








Light Horses— continued. 


2344 

Righto 

6 years 

Sharp Bros. 

2282 

Sir HamjKleu 

5 years 

J. H. Fraser 

2333 

Snip 

5 years 

A. C. Cook 

2304 

Sports Huon 

6 years 

J. T. Ovens 

2178 

Surety 

Aged 

J. McDonald 

2234 

The Howlet 

5 year* 

A, Scott 

2201 

The Jew .. 

Aged 

D. Clarke 

2325 

The Starling 

Aged 

J. H. Roberts 

2211 

Vernon McKinney .. 

5 years 

M. Mulligan 

2357 

Weeho 

6 years 

J. Park 

2236 

Whitty Alto 

5 years 

S. A. McNaught . 

2223 

Young Almont B. .. 

6 years 

,T. Mitchell 


PONIES. 


2160 

Abitos* - ,. 

5 years 

W. E. Glendinning 

2277 

Arab Chief 

Aged 

J. Williams 


Bally Leigh 


A. K. Bowman 

2202 

Billie Barlow 

5 years 

W. M. Donaldson 

2251 

Bonnie Argyle 

5 years 

W. Connors 

2293 

Brecknock 

5 years 

W. Tompkinson . 

2276 

Clarion 

6 years 

W. Thompson 

2252 

Dandy 

Aged 

J. 8. Ferguson 

2361 

Dandy Donald 

Aged 

W. J. Rockett 

2332 

Dandy O’Moie 

5 years 

L. Tatterson 

2286 

Garnet 

Aged 

8. Hutton 

2290 

General Gordon 

5 years 

H. Dunn 

2341 

Highland Boy 

Aged 

P. G. Duffus 

2220 

King George 

5 years 

C. Wilson 

2317 

King Leo 11. 

6 years 

E. Stokes 

2244 

Little Billy 

6 years 

J. Lynch 

2204 

Panic 11... 

Aged 

M. Finn.. 

2321 

Perfection 

5 years 

R. Wattie 

2296 

Reality Rex 

5 years 

8. O'Brien 

2322 

Rysharold Ramble- 

5 years 

W. B. Me the rail 


tomon 


and Son 

2376 

Satite 

5 years 

A. J. Plum 

2345 

Souter Billy 

t 5 years 

A. Roberts 

2365 

Starlight 


F. E. Harris 

2364 

Starlight .. 

! Aged 

H. Le Guier 


Sultan 


Holstock Bros. . 

2242 

The Hero 

! 5 years 

V. Hay 

2181 

The Ideal 

5 years 

W. E. Rosling .. 

2182 

The Real Thing 

5 years 

D. E. Stirrat 

2236 

Tommy Dodd 

Aged 

W. A. Nicholls .. 

2169 

Tom Thumb 

5 years 

W. H. Thomas .. 


Ballarat. 

Numurkah 
Dandt nong 
Kyabram 
Horsham 
Elmore 

Now Zealand 
Exam. 

South Melbourne 
(Special) 

Bendigo 
Tallangatto 
Elmore .. 
Warracknabeal .. 


Agricultural Offices 

Numurkah 

N.S.W Exam .. 

Charlton 

Myrtle ford 

Rochester 

Nathalia 

Swan Hill 

Swan Hill (Special) 

Dandenong 

Penshurst 

Gecloug Parade . 

Warrnambool 

Warracknabeal 

Royal Show 

Birchip 

Sea Lake 

Royal Show 

Rochester 

Royal Show 

Wangaratta (Spe¬ 
cial) 

Ballarat 

N.SW.Exain. . 
Kilmore 

N.S.W. Exam. .. 
Ararat . 

N S.W. Exam. .. 
N.S.W. Exam. .. 
Stawell 

City Horae Bazaar 


14.0.12 

23.8.12 

11 . 0.12 

22 . 8.12 

3.7.12 

0 8.12 

14.6 12 

7.9.12 

31.7.12 

17.9.12 

9.8.12 

2 8.12 


16.4.12 

23.8.12 
27 7.10 

18.7 12 

14.8 12 

20.8.12 

20 . 8.12 

7 8.12 

25.9.12 
11 9.12 

23.8.12 

13.8.12 , 

12.9.12 

2.8.12 

2.9.12 

9.8.12 

17.7.12 

2.0.12 

20.8.12 

2.9.12 


22.11.12 

14.9.12 

2.8.12 

26 9.12 


9.8.12 

1.4.12 

1.4.12 

6 8.12 

18 6 12 


J . 

R.N.J. 

E.A.K. 

E.A.K, 

E.A.K. 


R.G. 

R.G. 

R.N.J. 

E.A.K. 


Appeal 
Board 
ft N J. 

O'.H. 
R.G 
E A.K. 
ft N J 
E A K. 
R.N J. 
ft N.J. 
R.G. 
E.A.K. 

E A K. 

E AK. 

E A.K. 
R.N.,1. 
G,H 
W J.C 
E A.K. 
U.N.J. 

Appeal 
Board 
R N.J. 


RG. 

R.G. 


G 

A.K, 
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LIST OF TERMINABLE CERTIFICATED STALLIONS. 
(Four-yetr-old Certificate* expiring 30th June, 1913). 


Cert. 

No. 

Name of Horse. 

Owner. 

Parade. 

Date of 
Exami¬ 
nation. 

Officer. 

574/4 

Abbotsford 

DRAUGH 

Colvin Bros. 

TS. 

Nathalia 

20.8.12 

R.N.J. 

447/4 

Abbot's Fancy 

A. Robertson 

Newmarket (Spe¬ 
cial) 

City Horse Bazaar 

6.6.12 

E.A.K. 

492/4 

Abbot Smith 

J. E. Small 

16.7 12 

R.N.J. 

508/4 

Abbot’s Pride 

S. H. Wilson 

Tungaraah 

22.7.12 

R.N.J. 

567/4 

Admiral's Champion 

Henry Cronk 

Wangaratta 

13.8.12 

RG. 

575/4 

Albion 

Oakes Bros. 

Nathalia 

20.8.12 

R.N.J. 

597/4 

Attractions Cham¬ 
pion 

Auditor .. 

W. Morley 

Rutherglen 

26.8.12 

E.A.K. 

459/4 

Mitchell and 

City Horse Bazaar 

18.6.12 

E.A.K. 

618/4 

Australia’s Favourite 

O’Brien 

M. Mahoney 

Terang 

9.9.12 

E.A.K. 

532/4 

Baden Powell 

.1. Adams 

Swan Hill 

7.8.12 

E.A.K. 

505/4 

Balfour's Pride 

J Anderson 

City Horse Bazaar 

16 7.12 

R.N.J. 

593/4 

Balmoral .. 

Green and Son .. 

Shepparton 

23 8.12 

E.A.K. 

488/4 

Bardon Powerful .. 

W. Prioe-Jones .. 

English Exam. .. 

16 2 12 


546/4 

Baron Argyle 

W. Hogarty 

Donald 

7.8.12 

R.N.J. 

493/4 

Baron Eiffelton 

A. Davidson 

City Horse Bazaar 

15.7.12 

E.A.K. 

455/4 

Baronet 

Caffroy and Murphy 

Newma-ket (Spe¬ 
cial) 

Bondigo 

17 6.12 

E.A.K. 

521/4 

Baron Fenwick 

J. II. Sargood 

31.7.12 

R.G. 

644/4 

Baron Gleniftor 

S. J. Lynn 

Orbost 

3 10.12 

R.N.J. 

460/4 

Baron’s Pride 

T. Kennedy 

City Horse Bazaar 

18.6.12 

R.G. 

612/4 

Baron’s Prince 

Ingram Bros. 

Kyneton 

10.9.12 

R.N.J. 

578/4 

Baron Woodlea 

W. Williams 

Numurkah 

23.8.12 

R.N.J. 

428/4 

Barony 

.1. R. McKenzie .. 

Scottish Exam. .. 

3.1.12 

619/4 

Barra bool 

J. Axford 

Terang 

9.9.12 

E.A.K. 

542/4 

Bay Star .. 

T. E. Parry 

St. Arnaud 

6.8.12 

R.N.J. 

516/4 

Bdted Ben 

A. Giddings 

Sea Lake 

17.7.12 

G.H. 

429/4 

Bladuock 

L. H. Lanyon 

Scottish Exam. .. 

3.1.12 

582/4 

Blue Royal 

Balkin and Gerdts 

Hamilton 

22.8 12 

R.G. 

522/4 

Bold Baron 

H. Jackman 

Bondigo 

31.7.12 

R G. 

585/4 

Bonny Athol 

W. H. Bid mo re .. 

Ponshurst 

25.8.12 ; 

R.G. 

494/4 

Border Lad 

Foster and Son .. 

City Horse Bazaar 

15.7.12 

E.A.K. 

633/4 

Boro Albert Victor 

R. N. Scott 

Korumburra 

18 9.12 

R.G. 

453/4 

Boro Baron 

A. Hart.. 

Victoria Horse 

9.5.12 

R.G. 

444/4 

Boro Menestral III. 

E. Parkes 

Bazaar (Special) 
English Exam. .. 

15.2.13 

438/4 

Bramhope Parthian 

R. W. Ronfrey .. 

English Exam. .. 

15.2.12 


517/4 

Braw Scot 

Alex. Sands 

Sea Lako 

17.7.12 

G.H. 

487/4 

Breedon Pioneer 

A. and J. H. Young 

Horsham .. 1 

2.7.12 

R.N.J. 

456/4 

Bridge Hill King .. 

M. J. Caffrey 

Newmarket (Spe¬ 

17.6.12 

E.A.K. 

509/4 

British Heather 

S. H. Wilson 

cial) j 

Newmarket 

22.7.12 

E.A.K. 

510/4 

Brown Friar 

—. Mcminsen 

Newmarket 

22.7.12 

E.A.K. 

572/4 

Captain Dale 

E. Roberts 

Charlton 

22.8.12 

W.J.C. 

599/4 

Captain Grigg 

J. Blackwood 

Yarrawonga 

27.8.12 

E.A.K. 

442/4 

Carmichael 

Gooden Bros. 

Iilowa (Special) .. 

16.4.12 

E.A.K. 

600/4 

Carolyn .. 

Cast Iron II. 

J. W. Dean 

Royal Show 

2.9.12 

R.G. 

486/4 : 

A. and J. Young.. 

Horsham 

2.7.12 

R.N.J. 

528/4 1 

Champion Again .. 
Champion of the West 

Lee and Sons 

Goroke ,. 

81.7.12 

G.H. 

495/4 

W. Zimmerman ., 

City Horse Bazaar 

15.7.12 

R.G. 

430/4 

Cicero 

A. 0. Smith 

Scottish Exam. 

3.1.12 

439/4 

Coleshill Jolly King 

P. Lock.. 

English Exam. .. 

15.2.12 


594/4 

Comet 

Brock Bros. 

Trafalgar 

Whittlesea 

29.8.12 

R.G. 

608/4 

Commander 

Jeffrey Bros, 

H. Schnieder 

9.0.12 

R.N.J. 

583/4 

Clydesdale Bill 

Hamilton 

22.8.12 

R G. 

588/4 

Clydesdale Prince .. 

E. and A. Breen 

Ky&bram 

City Horse Bazaar 

22.8.12 

E.A.K. 

461/4 

Coronation 

Mitchell and 

18.6.12 

E.A.K. 

1 

526/4 

Coronation Prince ,. 
Cranbourne Stewart 

O’Brien 

C. Cornish 

Bendigo (Special) 
Agricultural Offices 

1.8.12 

R.G. 

482/4 

E. J. Glossop 
Geelong Harbour 

Trust 

F. E. Coster 

6.7.12 

R.G. 

561/4 

Oreslow Kingmaker 

Geelong 

13.8.12 

E.A.K. 

490/4 

Oross-ia-hand Char¬ 
mer 

Crown Tenant 

English Exam. .. 

16.2.12 

.. 

469/4 

W. Langley 

Horsham 

2.7,12 

R.N.J. 
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List of Terminable Certificated Stallions— continued . 


Cert. 

No. 

Name of Horse. 

Owner. 

Parade. 

Date of 
Exami¬ 
nation . 







431/4 

511/4 

687/4 

637/4 

448/4 


Curler 

Darnley’s Pride 
Ry tins dale 
Defender .. 
Defender .. 
Diamond King 


of 


565/1 Dividend .. 
432/4 Donlbristle 


673/4 

573/4 

484/4 

481/4 

457/4 


Dreadnought. 
Drummer's Stylo .. 
Durnby Victor II. .. 
Dutwmoro Ragged 
J ackot 

Eaton Charmer 


489/4 

647/4 

619/4 

533/4 

475/4 

629/4 

433/4 

650/4 

496/4 

472/4 

642/4 

434/4 

449/4 


Elksley Commander 
Favourite 
First Choice 
Flashwood’s Model 
Fortune Laddie 
Forward .. 

Fred 

Fyvie Blaoon 
Goer Conqueror 
Gamekeeper 
(lay Gordon 
General Douglas 
Glencoe Glen Lyon 


421/4 


Glen Donald 


436/4 Glcngonnu 
536/4 Glenmuick 


497/4 

614/4 

631/4 

627/4 

638/4 

477/4 

598/4 

628/4 

621/4 

507/4 

631/4 

670/4 

606/4 


Goldflnder 
Good Enough 
Hampton Ben 
Heather Lad 
Hiawatha 
Highland Prince 
His Lordship 
His Majesty 
Invincible 
Jack's the Lad 
Kohn’s Best 
Kelvin's Fancy 
Kingston .. 


537/4 

445/4 

476/4 

498/4 


Kinloch Again 
Kittrick Dale 
Kingfishor.. 
King George 


641/4 


Laird of Glengarry 


623/4 

616/4 

450/4 


Landlord .. 
Latest Fashion 
Laudevar .. 


467/4 

609/4 

534/4 

485/4 

632/4 

458/4 

639/4 

624/4 

612/4 


Leonard .. 

Loch Allen 
Long ford’s Fashion.. 
Lowesby Masterpiece 
Lyram Champion II. 
Lymm Raider 

Lord Donald 
Lord Dundee 
Lord Islington 


Draughts— continued. 


T. R. McKenzie .. 

Scottish Exam. .. 

3 1 12 


Sim i Bros. 

Newmarket 

22.7.12 

R N.J. 

D. McNamara 

Rochester 

20.8.12 

E A.K. 

Hooper Bros. 

Benalla 

15.8.12 

R.G. 

J. Leitch 

Newmarket (Spe¬ 
cial) 

Euroa 

6.5.12 

E.A.K. 

M. Cann 

16 8 12 

R.G. 

Exors. late T. Wil¬ 

Scottish Exam. .. 

3.1.12 

,. 

son 




.T. C. Rockiiffo .. 

Numurkah 

23.8.12 

R.N.J. 

N. Anderson 

Murchison 

22.8.12 

R.N.J. 

A. and J Young.. 

Horsham 

2.7.12 

R N.J. 

W. Pric i-Jonos .. 

English Exam. .. 

16.2.12 

.. 

M. J. Caffrey .. 

Newmarket. (Spe¬ 
cial) 

17.6 12 

E.A.K. 

J. J. Carroll 

English Exam. ,. 

27.3.12 


—. Hannah 

Donald .. 

7.8.12 

R.N J. 

R. H. Lauyon 

Boort 

30.7.12 

R.G. 

0. Mason 

Warracknabeal .. 

2.8.12 

E.A.K. 

D. McPherson 

Horsham 

3.7.12 

R.N.J. 

R. Calls 

Foster 

16 9.12 

R.G. 

J. R. McKenzie .. 

Scottish Exam. .. 

3.1.12 


A. J. Glen 

Birchip .. 

City Horse Bazaar 

9.8.12 

R.N.J. 

C. Pavno 

15.7.12 

R.G. 

Hermann Hill 

Horsham 

2 7.12 

R.N.J. 

.1. Ferguson 

Swan Hill 

25.9.12 

R.N.J. 

R. Kennedy 

Scottish Exam. .. 

3.1.12 


A. Robertson 

Newmarket (Spe¬ 
cial Exam.) 

6.5.12 

E.A.K. 

J. Henderson 

Lnongatha (Spe¬ 
cial Exam.) 

27.2.12 

W.J.C. 

F. Foubislier 

Scottish Exam. ,. 

3.1.12 


J. Clark 

Yarrawonga (Spe¬ 
cial Exam.) 

2 8.12 

R.G. 

E. A. Weekes 

City Horse Bazaar 

15.7.12 

R.G. 

.John Mills 

Newmarket 

23.7.12 

R.N.J. 

H. Allen 

Beulah .. 

1.8.12 

E.A.K. 

Benson Bros. 

Bacciius Marsh .. 

14.9.12 

R.G. 

A. L. Hamilton .. 

Corryong 

18 9.12 

R.N.J. 

F. Mentha 

Horsham 

3.7.12 

E A.K. 

R. Jack and Son.. 

Rutherglen 

26 8.12 

E.A.K. 

K. J. Rickey 

Smeaton 

12.9 12 

R.N.J. 

Tallent Bros. 

Ballarat 

14.9.12 

R.N.J. 

.J. Bird .. 

City Horse Bazaar 

17.7.12 

W.J.C. 

J. Gooley 

Ivcongatha 

16.9.12 

R.G. 

J. J. Murphy 

Rainbow 

8.8.12 

R.G. 

Honebery and Haw¬ 
kins 

W. T. Bodey 

Sale 

12.9 12 

R.G. 

Murtoa 

31.7.12 

E.A.K. 

8 E. Roberts 

Scottish Exam. .. 

15.2.12 

R.N.J, 

R. P. Young 

Horsham 

3.7.12 

A. L. and E. M. 

City Horse Bazaar 

15.7.12 

R.G. 

Walter 


E.A K. 

G. Hopwood and 

Ballan .. 

26.9.12 

Son 



R.N.J. 

D. MoCallum 

Ballarat 

14.9.12 

J. Phalp 

Oolac .. 

13.9.12 

E.A.K. 

Alex, Robertson .. 

Newmarket (Spe¬ 
cial) 

English Exam. .. 

6.5.12 

E.A.K. 

W. Price-.Tones .. 

2.3.12 


Thos. Smith 

Whlttlesea 

0.9.12 

IR.N.J. 

E.A.K. 

J. Gildea 

1 Warracknabeal .. 

2.6.12 

A. and J. H. Young 

Horsham 

2.7.12 

R.N.J, 

E. Wilson 

Leongatha 

16.9.12 

R.G. 

J. Caffrey 

Newmarket (Spe¬ 
cial) 

Corryong 

17.6.12 

E.A.K. 

A. Harris 

18.9.12 

B.KJ. 

J. J, Downey 

Ballarat 

14.9.12 

R.N.J. 

Exors. late R. 
Hornbuokie 

Newmarket 

22.7.12 

E.A.K 
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List op Terminable Certificated Stallions— continued . 


Oert. 

No. 

Name of Horse. 

Owner. 

Parade. 

Date of 
Exami¬ 
nation. 

Officer. 








Draughts— continued. 


465/4 

Lord Kelvin 

J. White 

City Horse Bazaar 

18.6.12 

500/4 

Lord Mitchell 

H. McLaren 

Shepparton 
Agricultural Offices 

23.8.12 

650/4 

Major Eddy 

H. Hall 

1.3.18 

506/4 

Major’s Pride 

Stuckey Bros. 

City Horse Bazaar 

16.7.12 

580/4 

Mark Ward 

J. Schinnick 

Numurkah 

23.8.12 

479/4 

Marton Peacemaker 

W. Prioe-Jonos .. 

English Exam. 

16.2.12 

480/4 

Marton Zealot 

J. Flanagan 

English Exam 

16.2.12 

643/4 

Matoura .. 

MoGorran Bros .. 

Morwell 

1.10.12 

440/4 

Mayland’s Dray King 

G. Goldsmith 

English Exam 

15.2.12 

441/4 

Medlar Harold 

F. W. Griffin 

English Exam. 

15.2.12 

544/4 

Model Prince 

John Giffard 

St. Araaud 

6.8.12 

541/4 

Moravian .. 

H. Boyd 

W. Prico-Jonf’s 

Elmore .. 

9.8.1? 

466/4 

Nails to no Buchanan 

Newmarket (Spe¬ 
cial) 

28.6.12 

468/4 

Nailstono Jew 

W. Prioe-Jones . 

English Exam 

16.2.12 

602/4 

Neotsfleld Rufus 

John Munro 

Royal Show 

2.9.12 

553/1 

Never Despair 

Thos. Kelly 

Inglewood 

13.8 12 

576/4 

Newton’s Best 

J. J, McCarron 

Nathalia 

20.8.12 

607/4 

Noble King 

W. A. Hamrnlll .. 

Sale 

12.9.12 

554/4 

Perfection 

N. Ramsay 

Inglewood 

13.8.12 

568/4 

Premier .. 

G. Smith 

Rosedale (Sp< cm!) 

15.8.12 

559/4 

Premier Lauder 

P. Kelleher 

Benalla 

16.8.12 

592/4 

Premier Montgomeiy 
of Willowbank 

Undera Syndicate 

Shepparton 

23.8.12 

566/4 

Premier McNab 

John Bums 

Kuroa 

16.8.12 

515/4 

Pride of Fashion 

W. Walter 

Lara (Special 

Exam.) 

25.7.12 

581/4 

Prince Cedric 

J. Jeffrey 

Numurkah 

23.8 12 

622/4 

Prince Imperial 

J. Mansfield 

Kyneton 

10.9.12 

530/4 

Prince Thornley 

C. McFarlane 

Hopetoun 

30.7.12 

513/4 

Quality Prince 

J. Bodey 

Newmarket 

22.7.12 

562/4 

Ran tin Robin 

J. Clark 

Maryborough 

12.8.12 

563/4 

Referendum 

J. F. Farrer 

Geelong 

13.8.12 

478/4 

Royal Ben 

A. C. Hatley 

Horsham 

3.7.12 

635/4 

Royal Carlyle 

R. H. Biggar 

Korumburra 

18.9.12 

500/4 

Royal Champion .. 

W. Hercus 

City Horse Bazaar 

15.7.12 

625/4 

Royal Prince 

W. Lewin 

Ballarat 

14.9.12 

586/4 

Royal Review 

Mitchell and 

O’Brien 

New South Wales 
Exam. 

2.8.12 

451/4 

Royal Review 

A. Robertson 

Newmarket (Spe¬ 
cial) 

6.5.12 

677/4 

Royal Robin 

P. and R. Ferrar 

Nathalia 

20.8.12 

614/4 

Royalty 

Royal Willie 

Roberts Bros. 

Daylesford 

13.9.12 

470/4 

A, Boyd 

E. G. Bath 

Horsham 

2.7.12 

545/4 

Scaroliffe Memento 

St. Arnaud 

6.8.12 

473/4 

Scotland Yet 

J. Coles and Sons 

Horsham 

2.7.12 

538/4 

Scottish Lad 

Alex. Hoff 

Murtoa .. 

31.7.12 

636/4 

Scottish Pride 

A. J. Toaer 

Korumburra 

18.9.12 

601/4 

Sir Baron 

Thompson Bros. .. 

City Horse Bazaar 

15.7.12 

463/4 

Sir Ivor .. 

Mitchell and 

O'Brien 

City Horse Bazaar 

18.6.12 

520/4 

Sir John Small 

D. Blair 

Boort .. 

30.7.12 

655/4 

Sir Regulus 

W, Howe 

Inglewood 

13.8.12 

464/4 

Sir Rudolph 

R. Clarke 

City Horse Bazaar 

18.6.12 

502/4 

Sir Walter Ryal Bush 

H, S. Graham 

City Horse Bazaar 

15.7.12 

474/4 

Sir Walter Scott .. 

H. Whisson 

Horsham 

2.7.12 

561/4 

Southern Star 

H. Green 

Birchip 

9.8.12 

626/4 

Statesman 

N. C. Teychonne 

Melbourne (Special) 

14.9.12 

443/4 

Tibberton Dray King 

T. Withers and 

Sons 

Olsen and Ham¬ 
mond 

English Exam. .. 

28.12.11 

637/4 

Top Sail 

Korumburra 

18.9.12 

437/4 

Topsman .. 

J. R. McKenzie .. 

Scottish Exam. .. 

3.1.12 

503/4 

Tweedside Again 

J. A. Mitchell and 
Co. 

Department of 

External Affairs 

City Horse Bazaar 

15.7.12 

454/4 

The Earl .. 

City Horse Bazaar 
(Special) 

20.6.12 

560/4 

The Premier 

T f Haley, jun. .. 
J, McLeod 

Benalla 

16.8.12 

560/4 

The Star .. 

Kyabram 

Wnittlesea 

22.8.12 

610/4 

The Squatter 

J. H. Cornfoot .. 

9.9.12 

546/4 

Waironga Prince .. 

W. Blair 

Watchem 

8.8.12 


E.A.K. 

R.N.J. 

E.A.K. 

R.N.J. 


R.N.J. 


R.N.J.. 

E.A.K. 

E.A.K. 


R.G. 
R.N .J. 
R.N.J. 
R.G. 
R.N.J. 
R.G. 


R.G. 

E.A.K. 

R.N.J. 
R.N.J. 
E.A.K. 
R.G. 
R.N..T. 
E.A.K. 
E.A.K. 
R.G. 
E A.K. 
R.N.J. 


E.A.K. 

R.N.J. 

R.N.J. 

R.N.J. 

R.N.J. 

R.N.J. 

E.A.K. 

R.G. 

E.A.K. 

R.G. 


R.G. 

R.N.J. 

E.A.K. 

E.A.K. 

R.N.J. 

R.N.J. 

R.N.J. 


R.G. 


R.N.J. 

E.A.K. 


R.G. 

E.A.K. 

R.N.J. 

B.N.J. 
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List of Terminable Certificated Stallions— continued . 


Cert. 

No. 

Name of Horse. 

Owner. 

Parade. 

Date of 
Exami¬ 
nation. 

Officer. 



Draughts— coi 

rtiinued. 



564/4 

Warkworth 

W. Grant 

Geelong 

13.8.12 

E.A.K. 

471/4 

Warkworth King .. 

B. Ellyett 

Horsham 

2.7.12 

RN.J. 

539/4 

Warranooke 

A. Anderson 

Murtoa . 

31.7.12 

E.A.K. 

556/4 

Young Dundonald .. 

H. Williamson .. 

Myrtleford 

14.8.12 

R.G. 

504/4 

Young 1 vanhoe 

Mitchell and Co. 

City Horse Bazaar 

15.7.12 

R.N.J. 

569/4 

Young Kakamatua 

R. Nimino 

Minyip 

8.8.12 

R.G. 

648/4 

Young Timekeeper 

1 Anderson Bros. 

Berwick (Special) 

19.11.12 

E.A.K. 

611/4 

i Young (Jp-to-Date 

1 H. J. Rix 

Dandenong 

11.9.12 

R.N.J. 


549/4 

595/4 

540/4 

543/4 

452/4 

584/4 

523/4 


520/4 

524/4 

562/4 

376/4 

601/4 

640/4 

525/4 

634/4 

591/4 

613/4 

529/4 

.604/4 

535/4 

047/4 


518/4 

.605/4 

571/4 


LIGHT HORSES. 


Abby 


Harricks Bros. 


Ararat .. 


9.8.12 

R.G. 

Direction .. 


R. R. Corbould 


Mildura 


27.8.12 

R.N.J. 

Direct Speed 


E. Pay 


Kerang .. 


9.8.12 

E.A.K. 

Echo 


E. G. Bath 


St. Arnaud 


6.8.12 

R.N.J. 

Electric Bills 


P. 8. Spark 


Caulfield (Special) 

2.5.12 

E.A.K. 

Pakreddin.. 


Hon S. W. Cooke 

Hamilton 


22.8.12 

R.G. 

First Voyage 


W. Greaves 


Bendigo 


31.7.12 

R.G. 

Gay Bills 


J. D. Hytnona 


Leongatha 


16.9.12 

R.G. 

Glen Alvie 


J. Wado 


Ballarat 


14.9.12 

R.N.J. 

Harold Direct 


T. Oawsey 


Bendigo 


31.7.12 

R.G. 

Highland Clove 


T. Larcombe 


Geelong 


13.8.12 

E.A.K. 

Lord Lincoln 


G. Trigg 


Colac 


13.9.12 

E.A.K. 

Lubricator 


Opie Bros. 


Royal Show 


2.9.12 

R.N.J. 

Oaklands .. 


A. Portcous 


Ballarat 


14.9.12 

R.N.J. 

Oakwood King 


R. Matchett 


Bendigo 


31.7.12 

R.G. 

Odd Patch 


G. A. Finlay 


Korumburra 


18.9.12 

R.G. 

Perfection 


K. Baker 


Shepparton 


23.8.12 

E.A.K. 

Preston Junior 


McClure Bros. 


Kyneton 


10.9.12 

R.N.J. 

Prince Harold 


C. Darley 


Hope to un 


30.7.12 

E.A.K. 

Silver IMls 


A. G. McClemints 

Traralgon 


11.9.12 

R.G. 

Sir Cnrlaw 


J. Bunge 


Warracknabeal 


2.8 12 

E.A.K. 

Sir Dominant 


Colclough Bros. 


Ballarat Show (Spe¬ 

14.11.12 

E.A.K. 

Sparkling Bills 


Tye Bros. 


cial) 

Melbourne! Special) 

31.7 12 

W.J.C. 

Walter B ill Boy 

!! 

A. West 


Bairnsdale 

. . 

11.9.12 

R.G. 

Yarpeet .. 


J. Fisher 


Rainbow 

.. 

6.8.12 

R.G. 


PONIES. 


596/4 

646/4 

<617/4 

499/4 

558/4 

603/4 

•649/4 

<645/4 

483/4 


Advanc» .. 

L. Harper 

Rutherglen 

26.8.12 

Almont Hero 

T. Kenny 

Ballarat (Special) 

14.11.12 

Bobs 

W. H. Podger .. 

Camperdown 

11.9.12 

King Leo 

R. J.Nink 

City Horse Bazaar 

15.7.12 

Little Wonder 11. .. 

H. Burness 

Banalla 

15.8.12 

Prince Loo III. 

J. R. Brien 

Royal Show 
Wahgunyah (Spe- 

2.9.12 

Sir Rupert 

A. McKinnon 

18.1.13 

Wee MacGregor 

J. Hamm>11 

Orbost .. 

3.10.12 

What's Wanted Ill. 

Miss S. L. Robinson 

Agricultural Offices 
(Special) 

6.7.12 


E.A.K. 

E.A.K. 

E.A.K. 

E.A.K. 

R.G. 

R.N.J. 

E.A.K. 

R.N.J. 

R.G. 


(Thrtt-yaar-ftltf Oartiftexta expiring 30th June, 1913.) 

DRAUGHTS. 


<47/3 

622/3 

855/3 

971/3 

1012/3 

970/3 

870/8 

404/3 


Abbeydale 

Mitchell 

and 

f Scottish Exam. .. 

15.2.12 

O’Brien 





Abbot's Own 

Robertson 

and 

Newmarket (Spe- 

26.4.12 


McKenzie 


clal) 



Abbot's Pride 

Hon. 8. W, Cooke 

Hamilton 

,. 

17.6.12 

Admiral Byng 

G. Cropley 


New 

Zealand 

30.5.12 


Exam. 



Admiral Howard .. 

R. W. Herkes 

,, 

New 

Zealand 

30.5.12 



Exam. 



Admiral Nelson 

J. Jeffrey 

,, 

New 

Zealand 

30.5.12 



Exam. 



Advocate .. 

Mitchell 

and 

City Horse Bazaar 

18.6.12 

O'Brien 





Agitator’s Heir 

Jam is Langford .. j 

New 

Exam. 

Zealand 

19.6.12 


E.A.K. 

R.N.J. 


E.A.K. 
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Cert. 

No. 

Name of Horse. 

Owner. 

Parade. 

Date of 
Exami¬ 
nation. 

Officer. 



Draughts —co 

ntinued. 



1010/3 

Allendale .. 

T. Davern 

Newmarket 

22.7.12 

E.A.K. 

029/3 

Allan Raine 

J. K. Small 

Agricultural Offlc.s 

13.7.12 

R.N.J. 

1014/3 

AUanton .. 

J. Patrick 

New Zealand 

Exam. 

1.6.12 


903/3 

Alston Prince Albert 

W. Prico-Jones . 

Newmarket (Spe¬ 
cial) 

28.6.12 

E.A.K. 

871/3 

Ambassador 

Mitchell and 

O’Brien 

City Horse Bazaar 

18.6.12 

E.A.K. 

944/3 

Ambastone Combine 

W. Price-Jones . 

English Exam. .. 

21.2.12 

, 

1020/3 

Archer 

W. it. Smith 

Newmarket 

22.7.12 

E.A.K. 

965/3 

Argyle 

.T. Drain 

Agricultural Offices 

15.7.12 

E.A.K. 

980/3 

Ashton Lad 

K. Allen 

City Horse Bazaar ! 

15.7.12 

E.A.K. 

1086/3 

Atlas 

R. O, Hannah 

Donald ,. 

7.8.12 

R.N.J. 

823/3 

Aynsley Lad 

J. R. Henry 

Newmarket (Spe¬ 
cial) 

Agricultural Offic s 

26.4.12 1 

E.A.K. 

930/3 

Bainton .. 

O. K. Bodey 

13.7.12 

R.N.J. 

872/3 

Bancor’s Pride 

G. Allardice 

City Horse Bazaar | 

18.6.12 

R.G. 

981/3 

Baron Again 

M. McMicking 

City Horse Bazaar 

15.7.12 

R.N.J. 

1154/3 

Baron Bamton 

A. Watson, jun. . 

Kyneton 

10.0.12 

R.N.J. 

907/3 

Baron Black 

J. D. Mitchell 

New Zealand 

Exam. 

31.5.12 


972/3 

Baron Black 

E. O’Keefe 

New Zealand 

Exam. 

30.5.12 


1011/3 

Baron Clyde 

A. W. Cunnington 

Now Zealand 

Exam. 

30.6.12 


982/3 

Baron Cranley 

A. Davidson 

City Horse Bazaar 

16.7.12 

E.A.K. 

824/3 

Baron Fancy 

J. R. Henry 

Newmarket (Spe¬ 
cial Exam.) 

26.4.12 

E.A.K. 

1083/3 

Baron Laddie 

A. McLennan 

Heathcoto 

5.8.12 

R.N.J. 

983/3 

Baron Lane 

J. Sullivan 

City Horse Bazaar 

15.7.12 

R.G. 

825/3 

Baron Lough 

Gerrard Bros. 

Newmarket (Spe¬ 
cial Exam. ) 

26.4.12 

E.A.K. 

826/3 

Baron McLean 

I). W. Stewart .. 

Newmarket (Spe¬ 
cial Exam.) 

26.9.11 

E.A.K. 

827/3 

Baron Kao 

J. Hamilton 

Newmarket (S|>e- 
cial) 

26.4.12 

E.A.K. 

1137/3 

Baron’s Gem 

R. Carroll 

Royal Show 

2.9.12 

R.G. 

828/3 

Baron’s Prido 

J. R. Henry 

Newmarket (So¬ 
cial) 

New Zealand 

Exam. 

26.4.12 

E.A.K. 

1002/3 

Baron Thistle 

J. D. Mitchell . 

31.5.12 


1149/3 

Baron Watson 

W. T. Manifold .. 

Now Zealand 

Exam. 

1 6.12 


1009/3 

Black Prince 

S. J. Lynn 

New Zealand 

Exam. 

17.6.12 

* ■ 

909/3 

Bold Charmer 

T. Sherwood 

Horsham 

2.7.12 

R.N.J. 

931/3 

Bonnie Garthland ,. 

J. E. Small 

Agricultural Offices 

13.7.12 

R.N.J. 

829/3 

Bonnie McFarlane .. 

Robertson and 

McKenzie 

Newmarket (Spe¬ 
cial) 

26.4.12 

E.A.K. 

814/3 

Boro’ Jameson II. .. 

Reilly Bros. 

F. W. Griffin 

English Exam. .. 

15.2.12 

.. 

816/3 

Boro’ Lion 

English Exam. .. 

15.2.12 

., 

817/3 

Boro’ Banger 

W. T. Bodoy 

English Exam. .. 

15.2.12 

,. 

873/3 

Bosun 

Mitchell and 

O’Brien 

City Horse Bazaar 

18.6.12 

E.A.K. 

1021/3 

Bothwell 

A. E. Godden 

Newmarket 

22.7.12 

R.N.J. 

1007/3 

Bounding Alexander 

R. H. Webb 

New Zealand 

Exam. 

17.6.12 


874/3 

Boy Scout 

Mitchell and 

O'Brien 

City Horse Bazaar 

18.6.12 

R.G. 

984/3 

Bright Laddie 

M. Simpson 

City Horse Bazaar 

16.7.12 

R.N.J. 

875/3 

Britannic .. 

A. Bowman 

City Horse Bazaar 

18.6.12 

E.A.K. 

1057/3 

Briton Again 

G. L. Claxton 

New Zealand 

Exam. 

13.5.12 

*• 

1179/3 

Brookdale 

J. T. Poynton .. 

Ensay (Special) .. 
City Horse Bazaar 

8.10.12 

E.AK. 

876/3 

Captain 

Mitchell and 

O’Brien 

18.6.12 

R.G. 

973/3 

Captain Cook 

J. W. Blair 

New Zealand 

Exam. 

30.5.12 

•* 

830/3 

Captain Everest 

J. R. Henry 

Newmarket (Spe¬ 
cial Exam.) 

26.4.12 

E.A.K*. 

1006/8 

Captain Merton 

8. J, Lynn 

New Zealand 

Exam. 

30.5.12 












10th May, 1913.] Government Certification of Stallions. 


277 


List of Terminable Certificated Stallions— continued. 


Cart. 

No. 

Name of Horse. 

Owner. 

Parade. 

Date of 
Exami¬ 
nation. 

Officer. 



Draughts— co 

1 



074/3 

Captain Scott 

Hon. Simon Fraser 

New Zealand 

30.5,12 




Exam. 



1077/3 

Cardigan .. 
Casablanca 

T. Connor 


Swan Hill 

7.8.12 

E.A.K. 

1070/3 

A. T Treloar 


Beulah .. 

1.8.12 

E.A.K. 

924/3 

Castle Ray 

W. Johns 


Horsham 

3.7.12 

R.N.J. 

939/3 

Cincinatti 

S. P. and W. 

ii. 

Horsham 

3.7.12 

E.A.K. 


Allan 





877/3 

Commander 

D. Menzie 


City Horse Bazaar 

18.0.12 

R.G. 

856/3 

Commodore 

Caff re y 

and 

Newmarket (Spe- 

17.6.12 

E.A.K. 


Murphy 


cial) 



954/3 

Clifton Colonel 

W. Price-Janes 


English Exam. .. 

16 2.12 


831/3 

Cloverdale 

Robert-son 

and 

Newmarket (Spe- 

26.4.12 

E.A.K. 


McKenzie 


cial) 



987/3 

Clydebank Again 

W. McOaffln 


City Horse 

Bazaar 

Horsham 

15,7.12 

R.G. 

920/3 

Clyde Boy 

C. Roinhelm*r 


2.7.12 

R.N.J. 

1047/3 

Cock of the North .. 

Burge Bros. 


Newmarket 

23.7.12 

E.A K. 

992/3 

Coorlnga .. 

J. O'Brien 


City Hors 1 

16.7.12 

E A K. 




fiazaar 



919/3 

Coree 

Parish and Huf .. 

Horsham 

2.7.12 

R.N.J. 

878/3 

Count Everest 

Mitchell 

ami 

City Horse Bazaar 

18.6.12 

BA.K. 


O’Brien 




1003/3 

Craig Athol 

J. D. Mitchell 


New Zealand 

31.5.12 




Exam. 



832/3 

Cralgie Champion .. 

J. R. Henry 


Nowmarket (Spe¬ 
cial) 

New Zealand 

26.4.12 

E.A K. 

1043/3 

Craigio’s King 

D. Clark 


14.6 12 





Evam. 



1106/3 

Cre rnorail's Pride .. 

W. Hentieberg 


Rainbow 

6 8.12 

RG. 

857/3 

Crown Prince 

Caffroy and Murpln 

Newmarket (Spe¬ 
cial) 

Newmarket 

17.6 12 

E.A.K. 

1022/3 

Ctilliam Menistral .. 

J. R. Henry 


22.7.12 

E.A.K. 

879/3 

Cup Winner 

Mitchell 

O’Brien 

J. Guthrie 

and 

City Horse Bazaai 

18.6.12 

R.G. 

1023/3 

Dalmuir King 


Newmarket 

22.7.12 

R.G. 

833/3 | 

Dalmuir Rob 

L. Semm ms 


Newmarket (So¬ 
cial) 

Newmarket (Si**- 

26.4i12 

E A.K. 

943/3 j 

Debden Conqueror . 

W. Prico-Jones 


28 0.12 

E.A.K, 



cial Exam.) 



952/3 

Demonstrator 

C. Carra 


New Zealand 

1.6.12 





Exam. 



105*2/3 

Derby Lad 

H. Moss 


Agricultural Offices 

20.7,12 

R.N.J. 

1017/3 

Donald Mac 

W. J. Craig 


City Horse Bazaar 

18.7.12 

Appeal 





Board 

858/3 

Donald Mack 

W. Curtain 


Newmarket (Spe¬ 

17.6.12 

E.A.K. 




cial) 


R.G. 

1085/3 

Donald’s Pride TI. .. 

J. C. Braeur 


Jeparit .. 

7,8.12 

940/3 

Don McDonald 

E. Koenig 


Horsham 

3.7.12 

E.A.K. 

859/3 

Drew’s Pride 

0. Parsons 


Newmarket (.Spe¬ 

17.6 12 

R.N.J. 




cial) 



955/3 

Duke XXI. 

W. Prioo-Jones 


English Exam. .. 

10.2.12 


1013/3 

Dukedom 

T. Edney 


New Zealand 

1.6.12 





Evam. 



851/3 

Duke of Croskill .. 

Mitchell 

and 

N.S.W, Exam. .. 

1.4 12 

,. 


O’Brien 





945/3 

Dunchurch Boy 

W. Price-Jones 

.. 

English Exam. .. 

10.2.12 


956/3 

Dunchurch Prince .. 

W. Price-Jonos 


English Exam. .. 

10.2.12 


1104/3 

Duncraig Again 

L. McLeod 

•* 

New Zealand 

Exam. 

14.5.12 

• • 

1078/3 

Dundonald 

G. Nelld 

,, 

Swan Hill 

7.8.12 

E.A.K, 

1053/3 

Dundonald’s Hero .. 

J. Douglas 

., 

Charlton 

18.7.12 

G.H. 

1115/3 

Dunedin .. 

R. and J. Dickson 

Hamilton 

22.8.12 

R.G. 

1076/8 

Dun Lea .. 

A. McKinnon 


Pyramid 

5.8.12 

E.A.K. 

1072/8 

Dunro bin’s Pride .. 

D. Sutherland 


Kerang .. 

9.8.12 

E.A.K. 

957/3 

Dunsby Friar 11. .. 

W. Price-Jones 


English Exam. .. 

15.2.12 

R.G. 

1100/8 
880/3 1 
958/3 ; 

Dunsmore’s Pride .. 

T. A. Griffith 


Benalla .. 

16.8.12 

Durbar 

J. M. Phillips 


City Horse Bazaar 

18.6.12 

E.A.K. 

Baton Combination.. 

W. Price-Jones 


English Exam. .. 

21.2.12 

., 

860/3 

Baton Ensign 

W. Hicks 


Newmarket (Spe¬ 
cial) 

17.6.12 

R.N.J. 

1016/3 

Electric .. 

Smythe Bros. 

•* 

City Horse Bazaar 

18.7.12 

AP &\‘rd 
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List of Terminable Certificated Stallions— continued . 


Cert. 

No. 

Name of Horse. 

Owner. 

Parade. 

Date of 
Exami¬ 
nation. 

Officer. 








Draughts— continued . 


884/3 

975/3 


1113/3 

1160/3 

988/3 

1001/3 

937/3 

1026/3 

1117/3 

2153/3 

1136/3 

1108/3 

989/3 

1027/3 

1051/3 

1028/3 

940/3 

1073/3 

916/3 

850/3 

947/3 

1094/3 

1001/3 

883/3 

920/3 

884/3 

1132/3 

1029/3 

1105/3 

1172/3 

863/3 

861/3 

976/3 

1114/3 

1122/3 

885/3 

890/3 

1049/3 

936/3 

818/3 

986/3 

908/3 

1005/3 


Ettrick Sir 

J. Bradshaw 

Trafalgar 

29.8.12 

False Colours 

T. Roche 

N.S.W. Exam. .. 

1 4.12 

Federal Dick 

A. Mason 

Agricultural Offices 

9.10.12 

Federation’s Pride .. 

F. R. Burns 

Goroke 

31.7.12 

First Choice 

C. W. Schultz .. 

New Zealand 

Exam 

1.0.12 

Flowordale Prince .. 

A. R. Wilson 

Newmarket 

22.7.12 

Fusilier 

D and M. Me Lend 

Sth A list. Exam. 

8.7.12 

Fyvlo 

Mitchell and 

O'Brien 

City Horse Bazaar 

18.0.12 

Gallant Boy 

J R. Henry 

Newmarket (Spe¬ 
cial) 

26.4.12 

Gallant Prince 

Yoo Stokes 

New Zealand 

Exam. 

30.5.12 

Garthland Again 

Brady Bros. 

Royal Show 

2.9.12 

Gay City 

E. Vincent 

Newmarket 

23.7.12 

Gay Gordon 

A. W. Warren .. 

N.8.W. Exam. .. 

1.4.12 

General McDonald .. 

J. Vickers 

Elmore .. 

9.8.12 

Glcnallan .. 

A. J. Tozer 

Scottish Exam. .. 

13.1.12 

Glencairne’s Pride .. 

P. Jeffrey 

Bacchus Marsh 

14.9.12 

Glenfarg .. 

J. Bodey 

Newmarket 

22.7.12 

Glen Gairn 

J. MacGregor 

Numurkah 

23.8.12 

Glengerrie 

R. Cowie 

Smeaton 

12.9.12 

Glen Lyon 

W. McGaffin 

City Horse Bazaar 

16.7.12 

Glen Markie 

M. McCormack .. 

New Zealand 

Exam. 

12.6.12 

Glenmarkie 

D. McRae 

City Horse Bazaar 

15.7.12 

Glenryan 

W. Hill 

Newmarket 

22.7.12 

Gold Link.. 

C. Rhodes 

Caste rton 

21.8.12 

Good Game 

W. French 

Scottish Exam. . 

3.1.12 

Go wan Brae 

R. r. Argyle 

Guiton Bros. 

Royal Show 

2.9.12 

Grand Emerald 

Rush worth 

22.8.12 

HantGonn Jack 

W. McGaffin 

City Horse Bazaar 

15.7.12 

Harry Lauder 

J. R. Henry 

Newmarket 

22.7.12 

Hector Dillon 

K. Cameron 

New Zealand 

Exam. 

13.5.12 

Hector McDonald .. 

W. Foubister 

Newmaiket 

22.7.12 

Hero 

Cain Bros. 

Agricultural Offices 

6.7.12 

Hero’s Pride 

W. Dowling 

Kerang 

0.8.12 

Highland Chief 

Noske Bros. 

Horsham 

2.7.12 

Highland Laddie .. 

M. Lowry 

N.S.W. Exam. .. 

1.4.12 

Hind mas ter 

A. Chrystai 

Agricultural Offices 

0.7.12 

Honest Major 

J. H. Meyer 

Kaniva 

15.8.12 

Horace’s Pride 

M. Walter 

New Zealand 

Exam. 

14.5.12 

Invergo write 

M. McMicking .. 

City Horse Bazaar 

18.6.12 

Jackson .. 

J. Mitchell 

Horsham 

3.7.12 

Jack Tar 

Dean Bros. 

City Horse Bazaar 

18.0.12 

Jamieson .. 

J. J. Lawless 

Yarrawonga 

27.8.12 

Jock Flashlight 
Kaiwera Knight 

P. Quillian 

Newmarket 

22.7.12 

J. S. Feehan 

New Zealand 

Exam. 

13.5.12 

Kelm’s Champion ., 

D. McDonald 

B&llan 

20.0.12 

Kelvin Grove 

Mitchell and 

O’Brien 

N.S.W. Exam. .. 

3.4.12 

Kildare 

Caffrey and Murphy 

Newmarket (Spe¬ 
cial) 

Now Zealand 

Exam. 

17.0.12 

King Alexander 

H. Malouf 

80.5.12 

King Carlos 

Hansen Bros. 

Numurkah 

23.8.12 

King George 

0. Slattery 

Rochester 

20.8.12 

King George 

J. G. Ohaston 

City Horse Bazaar 

18.6.12 

King Newton 

J. B. Maearthur .. 

City Horse Bazaar 

18.6.12 

King's Own 

J. Denham 

New Zealand 

Exam. 

1.6.12 

King's Quality 

M. Hearne 

City Horse Bazaar 

15.7.12 

King’s Walden Con¬ 

T. Robson 

English Exam. .. 

16.2.12 

queror 

Kinross .. 

Hon. Simon Fraser 

Agricultural Offices 
New Zealand 

Exam. 

Bendigo (Special) 
Exam. 

13.7.12 

Knight Burnbank ,. 

J. 0. Mitchell .. 

& 

31.6.12 

Laddie's Pride 

0. W. Raleigh * . . 

1.8.12 


R.G. 


R.N.J. 

G.H. 


E.A.K. 

E.A.K. 

E.A.K. 


R.G. 

E.A.K. 

E.A.K. 

R.G. 

R.N.J. 

R.N..T. 

R.N.J. 

R.G. 


R.N.J. 

R.N.J. 

R.G. 

R.N.J. 

R.N.J. 

R.G. 

R.N.J. 


E.A.K. 

R.G. 

E.A.K 

R.N.J. 

R.G. 

E.A.K. 


R.G. 

R.N.J. 

E.A.K. 

E.A.K. 

R.N.J. 


E.A.K. 


E.A.K. 


R.N.J. 

E.A.K. 

R.G. 

R.G. 


R.N.J. 


E.A.K. 


R.G. 
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List of Terminable Certificated Stallions— continued. 


Cert. 





Date of 


Name of Horae. 

Owner. 


Parade. 

Exami- 

Officer. 

No. 




nation. 


i 


i 

Draughts— co 

rUinued, 



886/4 

Laird o’ Cowrie 

T. Kennedy 


City Horse Bazaar 

18.6.12 

R.G. 

948/S 

Laird of Lochiel 

O'Neil Bros. 


Agricultural Offices 

6.7.12 

R G. 

977/S 

Laird of Newton . 

A. L. and E. 

M 

New Zealand 

30.5.12 


Waiter 


Exam. 



917/3 

Lanark’s Pride 

R. Dickinson 


Horsham 

2.7.12 

R.N.,1. 

1109/3 

Legislator 

W. H Ludemann 

Dookic .. 

19.8.12 

R.N.J. 

959/3 

Lilburne Regent 

W. Price-.Tones 

.. 

English Exam. . 

16 2.12 


1116/3 

Loehinvar 

McDonald Bros. . 

Hamilton 

22.8 12 

R.G. 

819/3 

Long Lawford Cl net 

F W. Griffin 


English Exam. .. 

15.2.12 


1059/3 

Lookout .. 

J. Dunn 


New Zealand 

13.5.12 





Exam. 



1160/3 

Luckv Charm 

D. Williamson 


Ballarat 

14.9.12 

R.N.,1. 

863/3 

Lymm Prime Minister 

M. J Geffrey 


Newmarket (Spe- 

19 6.12 

R.N.,1 




clal Exam.) 



986/3 

Lyon King 

J. White 


City Horse Bazaar 

15.7.12 

RG 

887/3 

Lord Bothwell 

W r . -Walter 


City Horse Bazaar 

18.6 12 

E.A.K. 

1144/3 

Lord Carrick 

Jelhart and Sons. 

New Zealand 

14 6.12 






Exam. 



1042/3 

Lord Churchill 

I) Clarke 


Nrw r Zealand 

14 6.12 





Exam 



1030/3 

Ix>rd Cranbourne II. 

M. <fc M B W r . 


Newmaikct 

22.7.12 

R G. 

862/3 

Lord Dudley 

J H. Hall 


Newmaiket (fipo* 

17.6.12 

lt.N.J. 




cial) 



888/3 

Lord Elgin 

Mitchell 

and 

City Horse Bazaar 

18 6.12 

E.A.K. 

O'Brien 





963/3 

Lord Kelly 

i McCarthy Bros. .. 

New Zealand 

9 4.12 




Exam. 



991/3 

Lord McDonald 

.7. Stokes 


City Horse Bazaar 

15.7.12 

E.A.K. 

1167/3 

Lord Nelson 

E. J. Brown 


Gorry ong 

18.9.12 

RN.J 

1087/3 

Lord Plunton 

R. C. Hannah 


Donald . 

7 8.12 

R.N J. 

1088/3 

Lord Shepherd 

Noske Bros. 


Ararat . . 

9.8 12 

R.G. 

1176/3 

McGregor’s Pride 

.7, Russell, jun. 


Orhost .. 

3.10.12 

R N.J. 

1002/3 

Mack’s Pride 

R. N. Herkes 


New' Zealand 

14.5.12 






Exam. 



1018/3 

Mac’s Pi ide 

Mitclwll 

and 

City Horse Bazaar 

18.7.12 

Appeal 


O’Brien 



1 

Board 

922/3 

MacTartan 

A. McLennan 


Horsham 

2.7.12 

R.N.J. 

835/3 

Major Cranley 

J. It. Henry 


Newmarket (Spe¬ 
cial) 

City Horse Bazaar 

26.4 12 

E.A K. 

889/3 

Major Sentinel 

T. Kennedy 


18.6.12 

K G. 

3151/3 

Major’s Best 

Stuckey Bros. 


Trarolgon 

11.9 12 

RG. 

854/3 

Marmion .. 

Mitchell 

and 

New' South Wale* 

3.4.12 



O’Brien 


Exam. 


E.A K. 

1031/3 

Marshall Mills 

J. Tweedle 


Newmarket. 

22.7.12 

993/3 

Maxwvll 

.7. Stokes 


City Horse Bazaar 

15.7.12 

EAR. 

830/3 

Military 

J. R. Henry 


Newmarket (Spe¬ 

26.4.12 

E.A.K. 


cial Exam) 


R G. 

1109/3 

Milton Park 

Bain Bros. 


Yarrain 

18.8.12 

1092/3 

Model Mills 

J). Johns 


Warragul 

16.8.12 

R.N.J. 

864/3 

Moira Everlasting .. 

J. H. Hall 


Newmarket (Spe¬ 
cial) 

Agricultural Offices 

17.6.12 

E.A.K. 

932/3 

Mount Everest 

J. A. McKenzio .. 

13.7.12 

R.N.J. 

837/3 

Newton Laddie 

J, R. Henry 

,. 

Newmarket (Spe¬ 

26.4.12 

E.A.K. 



cial Exam. 



1173/3 

Newton’s Best 

W. H. Bell 


Wangaratta (Spe¬ 

25.9.12 

R.G. 




cial Exam.) 



891/3 

Noble Lad 

Mitchell 

and 

City Horse Bazaar 

18.6.12 

E.A.K. 


O’Brien 





838/3 

Noble Shepherd 

D. R. McLeod 

•• 

Newmarket (Spe¬ 
cial) 

26.4.12 

E.A.K. 

1004/3 

Pacific 

8. G. Jaffrey 


City Horse Bazaar 

22.7.12 

W.J.O. 

, 902/3 

Pioneer .. 

Mitchell 

and 

Melbourne (Special) 

25.6.12 

R.G. 


O’Brien 


Tungamah 



1135/3 

Politician .. 

A. Dunning 


27.8.12 

E.A.K* 

848/3 

Premier Carmichael 

Paterson Bros. 


Romsey (Special) 
Exam.) 

10.5,12 

R.G. 

994/3 

Premier Dowling 
Premier Prince 

A. Davidson 


City Horse Bazaar 

15.7.12 

E.A.K. 

865/3 

§ 

o* 

Son 

Newmarket (Spe¬ 
cial) 

17.6.12 

E.A.K. 

967/3 

President Lincoln .. 

Jas. Cobain 


Agricultural Offices 

13.7.12 

R.G. 

923/3 

1005/3 

Propeller .. 

Pride of GUwtetone 

W. f. Pilgrim 
8. 3. Lynn 

** 

Horsham 

New Zealand 

Exam. 

3.7.12 

30.5.12 

R.N.J. 
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Cert. 

No. 


Name of Horse. 


Owner. 


Parade. 


Date of 
Kxaml- 
nation. 


Officer. 


978/3 

Pride of Milton 

095/3 

1032/S 

1060/3 

Pride of the Valley. 
Prince 

Prince Brskine 

892/3 

1000/3 

Prince Harold 

Prince Imperial 

1155/3 

893/3 

1101/3 

1063/3 

1015/3 

Prince of Albyn 
Prince of Fashion . 
Prince William 
Prinop William 

Real McKay 

1091/3 

906/3 

Redhill Chief 
Repeater .. 

996/3 

1177/3 

1170/3 

1041/3 

968/3 

1033/3 

891/3 

Robertson ’h Fancy 
Robin’s Pride 
Roseneath King 
Royal Agitator 
Royal Charlie 

Royal Churchill 
Royal Escort 

788/3 

Royal Gartley 

866/3 

Royal Gem 

821/3 

1118/3 

1119/3 

895/3 

1150/3 

807/3 

Royal King 

Royal Link 

Royal Main 

Royal McGregor 
Royal Palmar 

Royal Prldo 

1161/3 

915/3 

1046/3 

Royal Prince 

Royal Robin 

Royal Salute 

839/3 

Royal Salute 1 

935/3 

1157/3 

909/3 

1103/3 

810/3 

Royal Sovereign 
Royal Sovereign 
Royal Standard 
Royalty .. 

Royal Wattle 

849/3 

Runnymede ] 

1141/3 

Samp3on .. 

1040/3 

1034/3 

1035/3 

1102/3 

1178/3 

1153/3 

86S/3 

Saimou .. 

Sandv Mao 

Sandy McNeil 
Scotchman 

Scotland .. 

Scotland's Fancy .. 
Scotland's Pride 

1181/3 

1095/3 

1030/3 

1130/3 

1032/3 

841/3 

Scotland Yet 

Soottte 

Scottish Model 
Seafield . . 

Seddon's Pride 
8hepherd Baldie .. 

1110/3 

1045/3 

Shepherd’s Pride .. 
Shepherd Yet 

1123/3 

Silver Style 


I) ra ug hts —conti nued. 


J. McKenzie 

New Zealand 

Exam. 

30.5.12 


W. Mcfittffin 

City Horse Bazaar 

15 7.12 

R.G. 

A. McDonald 

Newmarket 

22.7.12 

R.N.J. 

.1. Tyres 

New Zealand 

Exam. 

13.5.12 

•• 

Miss B. Reid 

City Horse Bazaar 

18.6.12 

E.A.K. 

A, Collins 

New Zealand 

Exam. 

21.5.12 

•• 

P. O’Donnoll 

Kyneton 

10.9.12 

R.N.J. 

W. Walters 

City Horse Bazaar 

18.0.12 

E A.K. 

W. R. Biy* 

Bmalla 

15.8.12 

R.G. 

J. and S. Kneo .. 

Qnambatook 

30 7.12 

R.G. 

J. Patrick 

New Zealand 

Exam. 

1.6 12 


W. Howe 

Inglewood 

13.8 12 

R N.J. 

F. W. Sallmann .. 

Dimboola (Special 
Parade) 

2.7.12 

E.A.K. 

T. Mann 

City Horse Bazaar 

15 7.12 

R.G 

H. Cam mm 

Or host .. 

3 10.12 

B.N J. 

.1. Jamieson 

Yarram 

19.9.12 

R.G. 

R. Wilson 

Newmarket 

23.7.12 

R.N.J. 

Lp Court Bros. .. 

Agricultural Offices 

13 7.12 

R.G 

H. Wright 

Newmarket 

22.7.12 

R.N.I. 

Oapt. Stewart Bal- 
unln 

City Horse Bazaar 

18.6.12 

R.G. 

S. Knight 

Warrnambool (Spe¬ 
cial Exam.) 

28 10.12 

R.G. 

It .1. Wakeham '.. 

Newmarket (Spe¬ 
cial) 

17.0.12 

E A K. 

F D Huff 

Lllowa (Special) 

36.4 12 

E.A.K. 

H A. Jackson .. 

Oasterton 

21 8 12 

R.G. 

■ibock Bros. 

Oastorton 

21.8.12 

R.G. 

F. H. Dunne 

City Horse Bazaar 

18.0.12 

R.G. 

1*. McMmiman .. 

Kyneton 

10.9 12 

R N.J. 

W. P. Bowman .. 

Newmarket (Spe¬ 
cial) 

17.0 12 

E.A.K. 

Green Bros. 

Ballarat 

14 9.12 

It N.J. 

J. H. Hall 

Horsham 

2.7.12 

RN.,1. 

M. J. Ryan 

Now Zealand 

Exam. 

14 0 12 


T. Opio 

‘ Newmarket (Spe- 
i cial) 

City Horse Bazaar 

20.4.12 

E.A.K. 

Caffrey and Murphy 

15.7.12 

R.N.J. 

E. Bodey 

Camperdown 

11.9.12 

E.A.K. 

11. S. Graham 

Agricultural Offices 

13.7.12 

E.A.K. 

H. Pearoe 

Dimboola 

16.8.12 

E.A.K. 

.1. Kavanagh 

Newmarket (Spe¬ 
cial) 

Newmarket (Spe¬ 
cial) 

24.6.12 

E.A.K. 

F. W. Grigg 

4.6.12 

E.A.K. 

Winter-Irving and 
Allison 

V. 0. Kurrle 

Royal Show 

2 9.12 

R.G. 

Newmarket 

23.7.12 

R.N.J. 

R. Blggar 

E. Roberts 

Newmarket 

22.7.12 

E.A.K. 

Newmarket 

22.7.12 

E.A.K. 

Strawhorn and Sons 

Ballarat 

14.9.12 

R.N.J. 

Nixon Bros. 

Orbost .. 

3.10.12 

R.N.J. 

J. Holmes 

Colac .. 

13.9.12 

E.A.K. 

J R. MaoKenzie 

Newmarket (Spe¬ 
cial) t* 

17.0.12 

E.A.K. 

W. Gardner 

Yea 

29.8.12 

E.A.K. 

H. Sohmldt 

Kaniva .. 

15.8.12 

E.A.K, 

H. McLaren *. 

Newmarket 

22.7.12 

R.N.J. 

J. Egan.. 

Mansfield 

29.8.12 

E.A.K. 

Parson Bros. 

Elmore .. 

9.8.12 

E.A.K. 

J. R. Henry 

Newmarket (Spe¬ 
cial) 

Nathalia 

26.4.12 

E.A.K. 

P. A. Ferrari 

20.8.12 

R.N.J. 

O. Maroske 

New Zealand 

Exam. 

14.6.12 

v 

H. Gibson 

Rochester 

20.8.12 

E.A.K. 
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List op Terminable Certificated Stallions— continued . 


Cert. 

No. 

Name of Horse. 

Owner. 

Parade. 

! 

Date of 
Exami¬ 
nation. 

Officer. 

1142/3 

Kir Colin 

Draughts —con 

McKenzie Bros. . 

tinned. 

Royal Show 

2.9.12 

R.G. 

933/3 

Kir Daniel 

3 Drain 

Agricultural Offices 

13.7.12 

R.N.J. 

928/3 

Kir Donald 

H. W. E. Link . 

Horsham 

3.7.12 

R.N J. 

997/3 

Sir Douglas 

W. McGaffin 

City Horse Bazaar 

15.7.12 

R.G. 

925/3 

Kir Edward 

E. A. Rethus 

Horsham 

3.7.12 

R N.J. 

949/3 

Kir Norman’s Fancv 

11. Walton 

Agricultural Offices 

6.7.12 

R.G 

1089/3 

Kir Samuel 

3. T. Collins 

Bendigo (Special) 

1 8.12 

R G. 

1084/3 

Kir Wilfred 

A. J. Mackay 

Kt. A maud 

6.8.12 

R.N.J. 

1050/3 

Kir William 

Moffatt 

New Zealand 

1 6.12 


934/3 

Southland’* Glorv . 

I*. L. Marum 

Exam 

Agricultural Office 

13.7.12 

R.N.J. 

1058/3 

S|>eculatioii 

J. Bodey 

New Zealand 

10.4.12 


950/3 

Kpringburn 

A L. Waddell 

Exam. 

Agricultural Offices 

6.7.12 

R G. 

1111/3 

Statesman 

John Crane 

Nathalie 

20.8.12 

R N J. 

1120/3 

St .‘el Link 

(\ Rhodes 

CftSt'*rton 

21.8 12 

R.G. 

1008/3 

Stewart’s Fancy 

J. Christie 

New Zealand 

17 6 12 


1107/3 

.Superior .. 

T O’Brien 

Exam. 

Pobram 

23.8.n 

R.N.J. 

845/3 

Sujierlor Baron 

T Scott 

Newmarket (Sjh - 

1 .5 ll 

E A.K. 

1037/3 

TaioTi Chief 

.1 Burns 

ml) 

Newmarket 

22.7.12 

R G. 

918/3 

Talon’* Bride 

W Parish 

Horsham 

2 7.12 

R.N.J. 

1090/3 

Tam McGregor 

W. J.HilI 

Inghwood 

13.8.12 

R.N.J. 

1084/3 

Tam McGregor 

T Wa'ker 

Boort . 

30.7.12 

R.G. 

905/3 

Tar nacre Tom 

W Price-Jones 

English Exam. . 

21.2.12 


1143/3 

The Baron 

.1 R Glenn 

Royal Show 

2.9.12 

r‘g. 

890/3 

The Count.. 

Mitchell and 

City Hora« Bazaai 

18.6.12 

R G. 

897/3 

Tip Favourite 

O’Brien 

3 P. Rnckliffe 

Cl tv Horse Bazaar 

18.6.12 

EAK. 

951/3 

The Favourite 

3. Denver 

Agricultural Offic s 

6 7.12 

R.G. 

979/3 

The General 

3 W. Blair 

New Zealand Exam. 

30.5 12 


898/3 

Tip Knight 

E R. Morton 

Citv Horse Bazaai 

18 6.12 

R.G. 

941/3 

The Laird 

C. Falkenburg 

Horsham 

3 7 12 

E A.K 

1144/3 

The Marquis 

Young and Son* 

Royal Show 

2.9.12 

R.N.J. 

899/3 

The Newton 

Mitchell and 

Citv Horae Bazaar 

18 6.12 

K.A.K. 

1007/3 

900/3 

The Premier 

O’Brien 

A. Borland 

Bendigo (Special) 

1.8 12 

R.G. 

The Ranter 

Mitchell and 

City Horse Bazaai 

18.6.12 

K.A.K. 

1038/3 

The School rr aster . 

O’Brien 

W. McElligott . 

Newmarket 

22 7 12 

E.A.K. 

942/3 

Th“ Sutler 

C. D Uiquhart . 

Hoi sham 

3.7.12 

K A.K. 

1112/3 

The Stewart 

A. Colvin 

Natluilia 

20 8.12 

R.N.J. 

820/3 

The Vicar 

T Robson 

English Exam. . 

1.3.12 


904/3 

Titeh 

W. Pric‘-.Tones 

Engl Mi Exam. . 

15.2.12 


840/3 

Tit iron Baron 

H irkes Bros. 

Newmarket (Sjk - 

1.5 12 

E.A.K. 

1148/3 

Tom McDonald 

A. H. Davidson .. 

cial Exam.) 

New Zealand 

13.5 12 


1050/3 

Trafalgar ., 

1 

J. Bodey 

Exam. 

New Zealand 

10 4.12 


1098/3 

True Blue 

i E. Fitzgerald 

Exam. 

Geelong 

13.8.12 

K.A.K. 

844/3 

Tweed bank 

D Gardiner 

Newmarket (Spe¬ 
cial) 

Newmarket (Spe¬ 

26.4.12 

E.A.K. 

842/3 

Tweed Boy 

Robertson and 

26.4.12 

E.A.K. 

1145/3 

Twilight. 

Mackenzie 

R. N. Scott 

cial) 

Royal Show 

2.9.12 

R.N J. 

998/3 

Ulimaroa .. 

F. Jones 

City Horse Bazaat 

16.7.12 

R.N.J. 

060/3 

Umherslade Blaze .. 

W. Price-Jones .. 

English Exam. .. 

27.3.12 

,, 

061/3 

C mb ora la do Friar .. 

W. Price-Jones . 

English Exam. .. 

27.3.12 


962/3 

Umbers lade Senator 

W. Pric?-Jones .. 

English Exam. .. 

27.3.12 


1126/1 

Upward .. 

Dunlop Bros. 

Tatura .. 

22.8.12 

E.A.K. 

1010/3 

Waironga Duke 

J. W. Blair 

New Zealano 

17.6.12 


021/3 

Warkworth’s Pride 

G Harris 

Exam. 

Horsham 

2.7.12 

R.N.J. 

869/3 

Weddorburn 

J.H. Hall 

Newmarket (Spe¬ 
cial) 

Newmarket (Spe¬ 
cial) 

Newmarket 

17,6.12 

E.A.K. 

843/3 

Wee McDougall 

J. R. Henry 

26.4.12 

E.A.K. 

1039/1 

Wee Mo Gregor 

E, Roberts 

22.7.12 

E.A.K. 

991/ 3 

Wigtonshire 

Burton Bros. 

City Horse Bazaar 

18.6.12 

R.G. 
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List op Terminable Certificated Stallions* 

—continued. 

Cert. 

No. 

Name of Horse. 

Owner. 

Parade. 

Date of 
Exami¬ 
nation. 

Officer. 


Dra uuirm— continued. 

993/3 Willie Mac . Mitchell and City Horse Bazaar 

O’Brien 

1165/3 Young Clyde . .1. Harkins Bacchus Marsh . 

983/3 Young Dunsmore’s J. Sullivan City Horse Baza a 1 

Patriarch 

1103/3 Young Gladbrook . White Bros .. Ballarat 

1128/3 Young .lack .. P. J. Quinlan Shepparton 

1071/3 Young Lanark . Schultz Bros, Warracknabeal . 

1102/3 Young Loclilnvar .. J. Moo die .. Benalla 


LIGHT HORSES*. 

A. Habol .. Mmyip . 8.8.12 B.G. 

(1 Gibson . M .rtleford 14.8.12 RO. 

R. Hutton Agricultural Offle s 9.10.12 R.N.J. 

Buddy and John- Wluttlesea 9 9 12 R N.J. 

sto n 

< McCartney . Ballarat H.9.12 R.N.J. 

\V. Day.. (belong 13 8.12 E.A.K. 

C R. Dunlop . Shcpparton . 23.8.12 E.A.K. 

A Groig . .lorsham 2 7.12 R.N.J. 

I. Burke Ballarat 14 9.12 R.N J. 

G. Plant .. Pyramid 5.8.12 E.A.K. 

W. McDonald Swan HjII 7 8.12 E.A.K. 

G. Bourne Royal Show 2 9 12 W.J.C 

f. H. Fox . Sj>a Lake (Special) 29.8.12 G.W. 

I. Douglas, jun. . Cliarlton . 18.7.12 HH. 

J. O'Sullivan EJmrre.. . 9.8.12 K.4.K. 

f ohu Ellis Warragul 12.9.12 K 4.K. 

A. McFarlanc Sea Lake (Special) 29.8.12 G.H. 

It. Dunbar Tatura .. 22.8.12 FA.K. 

A. McDonald Kilmorc 26 9.12 R.G 

J. S. Folland Ballarat Show (Spe- 14.11.12 E.A.K 

cial Exam.) 

W. Day.. Geelong . 13 8.12 E.A.K. 

J. Moroney Yarrawonga 27.8.12 EA.K. 


PONIES. 

1171/3 Ballyrogan . S. Hand with Ballan . . 26.9 12 

1150/3 Dandy Lad . Stuckey Bros. . Traralgon 11.9.12 

1185/3 Every Time .. Anderson Bros. BTwick (Special) 19.11.12 

993/3 Hauteur ., .. R. V, Kelly . City Horse Bazaar 15.7 12 

1089/3 King Bee .. .. W. T. McAlpine .. Hopetoun 30.7.12 

3074/3 King Owyhee . M. Trov .. Kerang .. .. 0.8.12 

1188/3 Silverton .. . 1). McDonald .. Camperdown (Sjk*> 28.11.12 

cial) 

1187/3 Starlight. .. .. W. Inglis .. Agricultural Offices 3.12.12 

1175/3 Young Deisha .. M. Deering .. Morwell . 1.10.12 


(Two-ysar-otd Certificates expiring 30th dune, 1913.) 

DRAUGHTS 

Argyle .. R. McKenzie .. Warracknabeal .. 2.8.12 E.A.K. 

Baron MeKie Paterson Bros. .. Romsey.. .. 18.9.12 E.A.K. 

Baron’s Own .. F. M. Clement .. Euroa .. 18.8.12 R.G. 

Bay Rock .. A. Mitchell Castcrton .. 21.8.12 R.G. 

Bonny Boy .. O. Bodey .. Horsham .. 3 7 12 E.A.K. 

Brown Boy . O. Warke ,. Horsham 3 7.12 R.N.J. 

Brown Cashier A. and J. Young.. Horsham 2.7.12 R.N.J. 

Cedric .. .. K. Cameron .. Warracknabeal .. 2.8.12 E.A.K. 

Commodate Lad .. W. Smith .. Smeaton .. 12.9.12 R.N..T, 

Clydebank .. Nuske Bros. .. Horsham 8.7.12 E.A.K. 

Clyde Boy .. J. Little .. Boulah .. .. 1.8.12 E.A.K. 

Crown Jewel .. W. Buckley .. Morwell 110.12 R.N.J. 

Crown Top O. Maroske .. Horsham .. 2.7.12 R.N.J. 

Dunsmore Nigger .. J. Henry .. Newmarket 22.7.12 E.A.K. 

Explosive .. Parish and Huf .. Horsham 2.7.12 R.N.J. 

Pine View Tenant .. R. W. Laidlaw ., Beaufort 27.9.12 E.A.K. 



EA.K. 
R.G. 
E.A.K. 
K A K. 
E A K. 
E.A.K 
E.A K. 

E.A.K. 

R.N.J. 


1099/3 Abbev Isles 
1091/3 All Kilts .. 

1183/3 A J moot B. 

1152/3 Aiiel 

1158/3 Auburn Pnnce 
1096/3 Bdmont BjUs 
1126/3* Brooderwood 
914/3 Charles Derby 
1159/3 Cosmo 
1075/3 Dark Havelock 
1079/3 Elect 
1138/3 Emulous .. 

1146/3 Galtrim 
1054/3 Harry Almont 
1081/3 Honesty .. 

1168/3 Micky Pree 
1147/3 VapoDon 
1124/3 Patriarch .. 

1174/3 Prince Royal 
1184/3 Ribbonwood’s Pride 

1097/3 Titanic .. 

1134/3 Young Majestic 


16.7.12 R.N.J. 

14.9.12 RG. 

16.7.12 E.A.K. 

14.9.12 R.N.J. 

23.8.12 EA.K. 
2 8 12 E.A K. 

16.8.12 R.G. 
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List of Terminable Certificated Stallions— continued. 


Name of Hone. 

Owner, 

Parade. 

Date of 
Exami¬ 
nation. 






Officer. 


Draughts— continued, 

204/2 Goneral .. .. II. Me Nab .. Morwell t 10.12 

168/2 Herd Lad .. II. Walsgott Horsham .. 2.7.12 

100/2 Johnny Souter . Parish and Huf .. Horsham 2.7.12 

102/2 King Marshall .. Baker Bro«. Rutherglen 26.8.12 

194/2 Locninvar .. W. R. Clarke Royal Show .. 2.9.12 

170/2 Locksley .. .. O. Maroske .. Horsham .. 3.7.12 

200/2 Lord Alisa . J. Jamieson Yarram . 19 9.12 

171/2 Lord Cashior . A. and .1. Young.. Horsham . 2.7.12 

172/2 Minoru .. .. H. Young Horsham . 2.7.12 

190/2 Percy II. .. J. MeFariano .. Hamilton .. 22.8.12 

205/2 Prince Aldie Brock Bros. .. Morwell. .. 1.10.12 

195/2 Prince Charlie . Podretti Bros. .. Daylesford .. 13.9.12 

193/2 Prince Edward .. King and Sons Rutherglen .. 26.8.12 

18S/2 Prince George . M. Bodev Xhlll .. . 14.8.12 

182/2 Prince Royal Jas. Little Beulah .. .. 1.8.12 

201/2 Professor .. .). Egan.. Ballsn .. 26.9.12 

173/2 Ringmaster D. McDonald Horsham 3 7.12 

174/2 Robert Cashier A. and J. Young. Horsham .. 2.7.12 

160/2 Royal Blond F. W. Borgelt Illowa (Special) .. 16.4 12 

178/2 Royal Dick M. Rwait ('icy Horse Bazaar 16.7 12 

198/2 Royal Kttriek ,J. Egan . Warrnambool 12.9 12 

206/2 Royal Plum{>ton .. H. Hall Agricultural Offices 1.3 13 

102/2 Royal Prince .1 Gooden illowa <Special) , 16.4.12 

161/2 Royal Savon . R. Grafter Illowa (Sjwcial) .. 16.4.12 

159/2 RovnI Title R. W. Dunne Illowa (Spinal) . 16 4.12 

175/2 Ruskm .. Parish and Hut Horsham 2.7.12 

187/2 Shepherd . .. Geelong Harbour Geelong 13 8.12 

Trust 

176/2 Slrphcrd Oak . E. Wahlonburg . Horsham 2 7.12 

180/2 Sir Lawrence H. Knight Newmarket 22 7 12 

186/2 Warrego .. .1. F. Pinn .. Myrtleford . 14 8.12 

185/2 Young Lochiel IT. Lee .. . Chines .. . 14.8.12 

PONIES. 

196/2 J Constellation . | Gooden Bros . j per* Fairy . | 10 9.12 


It N.J. 
R.N.J. 
R.N.J. 
K.A.K. 
R.G. 
E A.K. 
R G. 
R.N.J. 
R.N.J. 
R.G. 
R.N.J. 
R.N.J. 
E.A.K. 
E.A.K. 
E.A.K. 
K.A.K. 
R.N.J. 
R.N.J. 
E.A.K. 
R.G. 
E.A.K. 
R N.J. 
E.A.K. 
E.A.K. 
E A K. 
R.N.J. 
E.A.K. 

R.N.J. 
E A.K. 
R.G 
R N.J. 


K.A.K. 
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STALLION PARADES, 1913. 

TIME TABLE. 


District and Date. 

Place. 

Time. 

Officer Arrives. 

Officer Leaves. 

SPECIAL. 





14th to I9th July .. 

21st to 25th July 

City Horse 
Bazaar 
Newmarket 
Horse Ba- 

10. a.m. 

10 a.m. 



Every Saturday, 28th 
June to 13th Decem¬ 
ber 

zaar 

Agricultural 

Offices 

10 a.m. to 
12 noon 



WIMMERA No. 1. 





1st and 2nd July 

Horsham 

It) a.m. .. 

11.59 p.m. (30th 
June) 

2.54 a.m. (3rd) 

CENTRAL No. 1. 





Thursday, 24th July 

Bendigo 

1.30 p.m. 

11.20 a.m. 

3.15 p.m. 

MALLEE No. 1. 





Tuesday, 29th Jtily .. 
Tuesday, 29th July .. 
Wednesday, 30th July 
Thursday, 31st July 

Hi 

Friday, 1st Aug. 

Quambatook 

Boort 

Charlton 

Sea Lake .. 

Wyohe proof 

9.30 a.m. 

3 p.m. 

2 p.m. 

2 p.m. 

10 a.m. .. 

0.35 p.m. (28th) 
12.20 p.m. 

9.17 a.m. 

9.55 p.m. (30th) 

10 a.m. 

10.47 a.m 

0.10 a.m. (30th) 
4.28 p.m. 

0.40 a.m. (1st 
Aug.) 

11.1:0 a.m. 

WIMMERA No. 2. 





Tuesday, 29th July .. 
Wednesday, 30th July 
Thursday, 31st July 
Friday, 1st Aug, 

Kopetoun .. 
Murtoa 

Beulah 

Warraekna- 

beal 

10.15 a.m. 

2 p.m. 

10.30 a.m. 

1.30 p.m. 

10.15 a.m. 

12.50 n.m, (29th) 
10.10 p.m. (30th) 
2.25 p.m. (31st) 

11.20 a,m. 

0.20 p.m. 

12.40 p.m, 

2.55. p.m. 

WIMMERA No. 3. 





Wednesday, 30th July 
Thursday, 31st July 

Cforoke 
Edenhope .. 

3.30 p.m. 

3 p.m. 

2.20 p.m. 

12 noon 

6.30 a.m. (31st) 

1.30 p.m. (1st 
Aug.) 

WIMMERA No. 4. 





Tuesday, 5th Aug. .. 
Thursday, 7th Aug. .. 

Balmoral .. 
Minyip 

3 p.m. .. 

2 p.m. ,, 

11.30 a.m. 

0.53 a.m. 

11 a.m. (6th) 

4.8 p.m. 
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Stallion Parades, Time Table— continued. 


District and Date. 

Place. 

Time. 

Officer Arrives. 

MALLEE No. 2. 




Monday, 4th Aug. .. 
Tuesday, 5tli Aug. .. 
Wednesday. 6th Aug, 
Thursday, 7th Aug. .. 
Friday, 8th Aug. 

NORTH-EASTERN 
No. 1. 

Heathcote .. 
St. Arnaud 
Donald 
Watohem .. 
Birohip 

2 p.m. 

3.30 p.m. 

2 p.m. .. 

2 p.m. 

3 p.m. 

11.41a.m. 

3.22 p.m. 

10.52 p.m. (5th) 
7.27 p.m. (6th) 
7.45 p.m. (7th) 

Monday, 4th Aug. .. 
Tuesday, 5th Aug. .. 
Tuesday, 5th Aug. .. 
Wednesday, 6th Aug. 
Thursday, 7th Aug. .. 
Friday, 8th Aug. 

Rutherglen 
Yarrawonga 
Tungamah .. 
Myrtleford .. 
Wangaratta 
Benalla 

2 p.m. 

11 a.m. .. 
3.45 p.m. 

3 p.m. 

2 p.m. 

2 p.m. 

1.48 p.m. 

10.22 p.m. 

3.28 p.m. 

2.54 p.m. 

9.16 a.m. 

5.23 p.m. (7th) 

NORTH-EASTERN 
No. 2. 




Monday, 11th Aug. .. 
Tuesday, 12th Aug. . 
Wednesday. 13th Aug. 
Thursday, 14th Aug. 
Friday, 15th Aug. .. 

Euroa 

Seymour .. 
Dimboola .. 
Beaufort 
Frankston .. 

3 p.m. 

10 a.m. .. 

3 p.m. .. 

3 p.m. 

3 p.m. .. 

10.24 a.m. 

7.59 p.m. (11th) 
12.42 a.m. 

6.31 a.m. 

2.38 p.m. 

MALLEE No. 5. 




Monday, 11th Aug. .. 
Wednesday, 13th Aug. 
Thursday, 14th Aug. 
Friday, 15th Aug. .. 

Pyramid 

Swan Hdl .. 

Kerang 

Elniore 

3 p.m. 

2 p.m 

2 p.m. 

2 p.m. 

2.36 p.m. 

6 16 p.m. (12th) 
12.39 p.m. 

1.11 p.m. 

NORTH-EASTERN 
No. 3. 




Monday, 11th Aug. .. 
Tuesday, 12th Aug. 
Wednesday, 13th Aug. 
Thursday, l4thAug. 
'Thursday, 14th Aug. 
Friday, 15th Aug. .. 

Dookie 

Nathalia 

Numurkah 

Murchison .. 

Rushworth 

Cobram 

2 p.m. .. 

2 p.m. 

2 p.m. .. 
9,30 a.m. 

2 p.m. .. 

2 p.m. 

12.52 p.m, 

I. 40 p.m. 

4.10 p.m. (12th) 
6.53 p.m. (13th) 

II. 48 a.m. 

1.57 p.m. 

WESTERN No. 1. 




Monday, 18th Aug. .. 
'Tuesday, 19th Aug. ., 
Wednesday, 20th Aug. 
Wednesday, 20th Aug 
Thursday, 21st Aug. 
Friday, 22nd Aug. .. 

Ararat 
Hamilton .. 
Coleraine .. 
Casterton .. 
Portland .. 
Penshurst .. 

3 p.m, .. 

2 p.m. .. 
10 a.m. .. 

3 p.m. .. 

2 p.m. .. 

2 p.m. «. 

1.29 p.m. 

9.55 a.m. 

7.35 p.m. (19th) 
l p.m. (Driving) 
1.2 p.m. 

7.10 p.m. (21st) 


Officer Leaves. 


8.17 p.m. 

9.42 p.m. 

0 p.m. 

7.10 p.m. 

2.55 a.m. (9th) 


3.22 p.m. 

2.45 p.m. 

7.45 a.m. (6th) 
7.17 a.m. (7th) 
4.37 p.m. 

5 35 p.m. 


6.32 p.m. 

12.15 p.m. 

2.18 a.m. (14th) 
5.28 p.m. 

5.50 p.m. 


2.36 p.m. (12th) 
11 a.m. (14th) 

6 a.m. (15th) 
5.22 p.m. 


c.ll p.m. 
3.25 p.m. 
4.43 p.m. 
10.58 a.m. 
5.20 p.m. 
3.10 p.m. 


7.15 a.m. (19th) 
6.20 p.m. 

11 a.m. (Driving) 

8.15 a.m. (21st) 

3 p.m. 

5.4 p.m. 
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Stallion Parades, Time Table— continued . 


District and Date. 


Officer Arrivos. 


Officer Leaves. 
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Stallion Parades, Time Table— continued . 


District and Date. 

Place. 

Time, 

Officer Arrives. 

Officer leaves. 

GIPPSLAND No. 2. 





Monday, 1st Sept. .. 

Foster 

12.45 p.m. 

12.38 p.m. 

2.21 p.m. 

Monday, 1st Sept. .. 

Leongatha .. 

4 p.m. 

3.56 p.m. 

7.25 a.m. (2nd) 

Tuesday, 2nd Sept. .. 

Lang Lang 

3 p.m. 

9.25 a.m. 

7.26 p.m. 

Wednesday, 3rd Sept. 

Korumburra 

11 a.m. .. 

8.30 p.m. (2nd) 

10.42 a.m. (4th) 

Thursday, 3rd Sept. 

Yarram 

t p.m. 

3.45 p.m. 

10.55 a.m. (5th) 

GIPPSLAN1) No. 3. 





Monday, 1st Sept. .. 

South Yan 
Yean 

2 p.m. 

12.24 p.m. 

8.23 p.m. 

Tuesday, 2nd Sept. .. 

Lilydale 

2 p.m. 

1.34 p.m. 

5.35 p.m. 

Wednesday, 3rd Sept. 

Dandenong 

3 p.m. 

2.27 p.m. 

5.21 p.m. 

Thursday, 4th Sept. 

Trafalgar .. 

11 a.m. .. 

8.8 p.m. (3rd) .. 

2.20 p.m. 

Thursday, 4th Sept. 

Warragul .. 

3 p.m. 

3 p.m. 

10.57 a.m. 

Friday, 5th Sept. 

Berwick 

2 p.m. .. 

12.16 p.m. 

5.24 p.m. 

CENTRAL No. 3. 





Monday, 8th Sept. .. 

Romney 

2 p.m. 

10.10 a.m. 

5.25 p.m. 

Tuesday, 9th Sept. .. 

Kyneton 

2 p.m. 

8.21 p.m. (8th) 

8.32 p.m. (10th) 

Wednesday, 10th Sep . 

1 )aylesford .. 

2 p.m. 

11.59 a.m. 

7.8 a.m. ( 11th) 

Thursday, 11th Sept. 

Smeaton 

2 p.m. 

9.20 a.m. 

4.30 p.m. 

Friday, 12th Sept. .. 

Ball an 

2 p.m. 

8.21 p.m. (11th) 

6.33 p.m. 

Saturday, 13th Sept. 

Ballarat 

! 

2 p.m. 

7.23 p.m. (12th) 

7.10 p.m. 

NORTH-EASTERN 
No. 5. 

; 




Monday, 8th Sept. .. 

Wodonga .. 

2 p.m. 

1.39 p.m. 

3.15 p.m. 

Tuesday, 9th Sept. . . 

Tallangatta 

2 p.m. .. 

i.36 p.m. (8th) 

5 a.m. (10th) 

Wednesday, 10th Sept. 

Corryong . . 

3.30 p.in. 

3.30 p.m. 

7 a.m. (11th) 

CENTRAL No. 4. 

! 




Wednesday, 17 th Sept. 

Bacchus 

Marsh 

11 a.m. .. 

9 a.m. 

12,59 p.m. 

Thursday, 18th Sept. 
.Saturday, 20th Sept 

Kilmore 

Royal Show 
Grounds 

2 p.m. 

9 a.m. to 
11 a.m. 

9.8 a. in. 

8.40 p.m. 

Wednesday, 8th Oct. 

Omeo 

3 p.m. 

6.30 p.m. (7th) 

6.30 a.m. (9th) 

Tuesday, 7th Oct. .. 

Orbost 

3 p.m. .. 

2 p.m. 

8.2 a.m. (10th) 
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ALKALI IN SOILS. 

By John W. Paterson , B.Sc., Ph.D. 

Introduction. 

The main bulk of a soil is insoluble in water. But a soil always 
contains a certain quantity of soluble salts. With no soluble salts a 
soil would be infertile. At times, however, a soil may contain an 
excess of soluble salts, and such excess is injurious to vegetation. A 
sure method of clearing a pathway from weeds is to apply a heavy 
sprinkling of common salt. 

The soluble salts naturally present in soils may be of different 
kinds. A mixture is always present. This includes chlorides, 
sulphates, nitrates, and sometimes carbonates of potash, soda, magnesia, 
and lime. The proportions in which the various constituents are 
present depends chiefly upon the chemical character of the soil minerals 
and the physical condition of the subsoil. 

Origin of Soluble Salts. 

The soluble salts present in soils have two sources of origin. One 
of these is the soil itself. The insoluble mineral matters, also the 
humus bodies in the soil, slowly undergo chemical change as a result 
of “ weathering ” agencies. Some of those changes yield soluble 
products. Soluble salts are also directly added to the soil in rain 
water. Thus, at Rothamsted (England), 24 lbs. of common salt and 
31 lbs. of sulphate of soda were obtained annually per acre through 
rain; at Canterbury (N.Z.) the corresponding figures were 98 and 26. 
Observations at other places* show that rain always supplies soluble 
salts, and at maritime stations the amounts quoted may be largely 
exceeded. 

Where the Salts Accumulate. 

From the soil itself, therefore, and from the rain the soluble salts 
receive constant additions. Whether in any particular soil the actual 
amount will increase depends upon whether or not the annual gains 
exceed the annual losses. With good drainage and sufficient rainfall, 
any excess of soluble salts is soon washed away. In districts with a 
small rainfall or bad natural drainage all the soluble salts added tend 
to accumulate. Generally speaking, excess of soluble salts is an evil 
which is confined to arid and semi-arid districts. 

In a humid region the best soils produce soluble salts freely, includ¬ 
ing those required for plant growth. That is why they are good, and 
any excess of salts is washed away in drainage. In dry districts the 
best soils also produce soluble salts freely, but here the excess may not 
get washed away. As a result we find that excess of salts is not only 
characteristic of arid districts, but also that where it occurs in arid 
districts it occurs most commonly on the better classes of land. 

What is Alkali? 

A soil may become infertile owing to an undue accumulation of 
soluble salts. Such excess of salts represents an old trouble in 


Jour. Agri. Sol. Vol. I. Pt. 3 
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America, India, Egypt, and the dry countries of the world. When 
present in amount sufficient to injure vegetation, the soluble salts are 
generally referred to as soil “ alkali. ’ ’ The word is here used in an 
agricultural and not in the chemical sense. 

There are two kinds of “ alkali ”—black and white. Black alkali 
is chiefly the carbonate of soda (washing soda). White alkali includes 
all the other salts, but sodium chloride (common salt) and sodium 
sulphate (Glauber’s salt) usually predominate. The white alkali may 
also include soluble salts of magnesia and lime. 


Black Alkali. 

Of the two kinds of alkali, black alkali is the worst as regards its 
effect on plants, but when present in moderate quantity is capable of 
remedy by simpler means than in the case of white alkali. Being 
carbonate of soda, black alkali has a strongly corrosive action on the 
tender rootlets of plants and destroys these. It may also hinder and 
stop nitrification by making the soil too alkaline. It also has a bad 



FIG 1.—WHEAT GROWING 3 FEET HIGH AFTER TREATING BLACK ALKALI 

WITH GYPSUM. 

effect on the physical condition of the soil by causing clay to become 
pasty and run together. Washing soda colours the moist humus 
matters of the soil black, and hence the name “ black ” alkali. 


Use of Gypsum. 

The evils of black alkali may often be removed by applying gypsum. 
Gypsum is sulphate of lime. With carbonate of soda the sulphate of 
lime reacts, giving, by double decomposition, sulphate of soda and 
carbonate of lime. The latter is insoluble, and of benefit to land. 
The sulphate of soda is much less harmful than the carbonate of soda, 
because it is a neutral salt and has no corrosive effect on the crop roots. 
According to Hilgard and Lougbridgc,* barley can resist about five 


4248. 
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times more of the sulphate than of the carbonate of soda in the soil. 
Fig. 1, by the same authors, shows how in California gypsum enabled 
a “ barren black alkali spot ” to grow wheat successfully. 

To decompose 0.10 per cent, of sodium carbonate in the top foot of 
a soil about 2.8 tons of gypsum is required per acre, but Loughridge 
found that twice the chemical equivalent was necessary to get satis¬ 
factory work. Besides decomposing the black alkali, gypsum renders 
soils more pervious to water soakage and facilitates the natural 
drainage. In bad cases of black alkali artificial drainage is necessary 
in addition to the use of gypsum. 

White Alkali. 

White alkali may also entirely destroy vegetation. Here the 
chloride and sulphate of soda have no corrosive action, but they hinder 
the crop in absorbing moisture from the soil. They further exert a 
pathological action upon the plants, as seen in the blackening and 
curling of the leaves in fruit trees. Excess of white alkali also 



FIG. 2.— EVERYTHING KILLED OFF BUT THE SALT-BUSH. 


hinders nitrification,* but it has not the injurious binding effect of 
black alkali upon clay soils. It leaves them powdery and friable. 
According to the authorities quoted above, the chloride of sodium is 
about twice as injurious as the sulphate when both are present in 
excess. 

Gypsum is of no effect in removing the effects of white alkali, even 
when common salt is the chief constituent, and, indeed, on white alkali, 
the use of gypsum does harm by adding to the excess of soluble salts 
already present. Gypsum itself dissolves, if slowly, and nothing can 
be applied which will render white alkali harmless when the salts are 
present in amounts exceeding the tolerance of crops. 

Salt-hush and Alkali. 

A danger signal as to the probable occurrence of white alkali in a 
soil is frequently held out by the native vegetation. The various salt 
bushes (Atriplex) indigenous to Australia indeed thrive well on 
a lkali soils even when the ordinary herbage is destroyed. Fig. 2 
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represents a typical growth on a bad piece of unreclaimed alkali land 
in Victoria. 

Dangerous Amounts of Alkali. 

Exactly how much alkali will render a soil infertile haa been the 
subject of considerable research. For black alkali, the United States 
Bureau of Soils* has adopted Hilgard’s value of 0.1 per cent, as being 
the maximum that crops will stand. For white alkali, greater amounts 
are tolerated, and Means and Gardnert state “ that in the soils of the 
Bosswell area, lucerne was just able to grow when the amount of salts 
was 0.4 to 0.5 per cent., and that 0.5 per cent, is taken as the maximum 
limit.” Others set a different limit, due to the different conditions 
under which their researches were carried out. The following figures 
show the percentage of soluble salts found at different places in Vic¬ 
toria on spots where the crop was destroyed by alkali, and also for 
each crop from adjacent spots on the same field where the crop was 
doing well. The alkali was of the white variety in each case, being 
chlorides and sulphates. The percentages refer to the top foot of 
soil— 

Alkali Soils in Victoria. 



(a) Currant Vines, 

Vinos doing Won. 

Vint* Killed. 

Percentage of soluble salts 

•018 

2D61 


(b) Amber Cane. 

Orsp Rood. 

Orop Killed. 

Percentage of soluble salts 

.. .. a . *036 

2*108 


(c) Maize. 

Orep lisd. 

drop Killed. 

Percentage of soluble salts 

*028 

1*903 


( d ) Amber Cane. 

Crop partly Blighted. 

drop Killed. 

Percentage of soluble salts 

*186 

*238 


Circumstances Influencing Alkali Damage. 

The fact seems to be that no definite standard can be laid down as 
to when a soil has too much alkali to grow a crop. It is safe, how¬ 
ever, to accept the following generalizations:— 

(a) The Kind of Alkali. —Sodium carbonate is more injurious than 
the chloride, and the chloride than the sulphate. 

(ft) Its Vertical Distribution. —The salts are most harmful when 
present in the upper layers of soil.* 

(c) The Nature of the Soil. —The same amount of alkali is more 
injurious in clay than in loamy soils, in which the roots can penetrate 
more freely. 

(d) The Kind of Crop. —Most fruit trees suffer severely, but the 
fig, olive, and pear, in the order named, are very resistant to all kinds 
of alkali. Figs will often be seen healthy where other fruit trees have 
died out. According to Maekie§ grape vines are very sensitive, but 
some American resistant stocks show marked tolerance. He states 

• U.S.D.A. Bateau of Soils. Hep. No. 04. tUniv. of Cal. Agri. Exp. Sta. Bui. 13S. 
t Xoughridge, toe, o&, $ tT.S.I).A. Bureau of Sofia Bui. 42 
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that “ where alkali kills out spots in a vineyard, lucerne is usually 
planted, and where soils are too heavily charged with alkali to grow 
good lucerne, wheat and barley are grown. Barley is the most 
resistant of the cereals except, perhaps, rice. When the alkali is too 
strong for barley it is planted to Bermuda grass ... its feeding 
roots have been found 9 feet deep, thus making it also drought-resistant. 
It should never be planted except in hopelessly ruined soils. ” Mangels 
and sugar beet are fairly resistant. 

( e ) The Age of the Crop .—Crops generally are much more sus¬ 
ceptible when young, but when older, and the roots have penetrated 
more deeply, they are much more tolerant. American investigations 
with lucerne show that an established crop exceeds in tolerance a young 
crop of lucerne ‘ * to an extent almost beyond belief. ’ ’ 

The Effect of Water. 


As the various factors mentioned have each a bearing upon the 
question of whether a soil contains too much alkali to grow a crop, it 



EiG. <3.—LUCJSitME ATTACKED BX WHITE ALtt.AU (VICTORIA ). 


is obviously impossible to state any definite limit as to the amount of 
alkali which will cause infertility. What is an injurious amount of 
alkali varies according to circumstances. There is another important 
factor. Consideration of the manner in which alkali affects a crop 
indicates that it is less the percentage of alkali in the soil than the 
percentage in the soil water that is important. This view is strength¬ 
ened when we reflect that in soils of moderate alkali content the in¬ 
jurious effect of the salt may be temporarily removed by a good fall 
of rain or by irrigation, as thereby the concentration of the salt in the 
soil water is diminished; by a good supply of water it may easily "fie 
diminished by one-half. 

A crop on alkali land may show the effects of drought, and yet on 
turning the soil up it may seem wet enough. Some good examples of 
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this were observed during a recent visit to Miidura. The reason is 
that while crops require moisture on any soil, they require more than 
usual if the soil contains much alkali. There is, however, an early 
limit to the extent to which water, as in irrigation, can be used to 
mitigate the evil effects of alkali salts. It may be necessary to keep 
the soil so moist with this object that the excess of water leads to other 
evils. These are the evils which are characteristic of land that is 
swampy and sour, and which are well enough understood. 

Movement of Alkali in Soils. 

The laws which govern the movement of alkali within the soil are 
important, because it is upon a knowledge of these that rational 
methods of combating the evil must be based. 

Ileight of the Water Table. 

A common term in connexion with soil drainage is the “ water 
table. ” This is the level to which at any time water would rise in a 
hole left open at the place. In some soils the water table, or ground 
water, would be located—if at all—only at great depths. In other 
cases, including on cultivated land, it would often be found, and 
especially in winter, within a few feet, or even inches, of the surface; 
and, indeed, the surface of the ground might be wholly 1 submerged. 
Generally speaking, heavy rains and irrigation raise the water table 
in soils. The height of the water table is also subject to the influence 
of underground drifts, and it may rise very unequally at different 
parts in the same field. When within a few feet of the surface, water 
rises freely by capillarity from the water table to the surface, where 
it is dissipated by evaporation. 

Ascent by Capillarity . * 

When sea water is evaporated down in a kettle the salts in it are 
left behind. When the water rising from the w ? ater table by capillarity 
is salty, evaporation at the surface causes the salts to be left there; 
The amount of water so evaporated will be greater the nearer the water 
table is to the surface. It will also be greater if the surface is caked, 
as is well known to farmers who work their fallows to diminish evapora¬ 
tion. The amount of water evaporated from the actual ground surface 
will also be greater on land not growing a crop. In alkali soils, there¬ 
fore, a high water table and a baked surface free from vegetation are 
conditions which favour the carriage of salt to the surface. In bad 
cases the salt appears as a white incrustation. 

Incrustations of Salt. 

White incrustations of salt may also appear on the surface during 
the summer months on soils where the water table is low. This wall 
only occur in arid districts. The effect of winter rains is to wash the 
salts down a few feet, and then as the soil dries out from the top again 
the salts re-ascend to the surface. In such cases the incrustations 
will usually be more uniformly distributed and show less disposition to 
aggregate in spots than in localities where, owing to irrigation, a well- 
defined water table has been formed. 
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Seasonal Movements . 

Whether in alkali soils the greatest amount of alkali will be found 
in the top foot or at greater depths depends upon the season of the 
year, as this affects rainfall and evaporation. As a rule the alkali 
will move upwards in summer and downwards in winter, and the 
alkali content of the surface foot will be leas?t in the early spring. 

It has been previously observed that alkali is most injurious to 
crops when present near the surface of the ground. In combating 
the trouble, therefore, effort must be directed towards getting the salts 
down from the surface, and then keeping them down. 

REMEDIAL MEASURES. 

For practical purposes it can be said that the means to be adopted 
towards this end will depend upon the height of the water table. 

Land with Good Drainage. 

First.—When the Water Table is Low .—The means to be adopted 
will largely suggest themselves from what has already been said. On 



FIG. 4 —EFFECT OF ALKALI ON VINES, MILDURA. 

unirrigated land, spring offers the best opportunity for seeding a 
young erop—following upon the downward leaching of winter rains. 
If the land can be irrigated, a good flooding will carry most of the salts 
downward, and thus give the young crop a proper chance to start. In 
either case, subsequent cultivation or intertillage is of great use in 
hindering a rapid re-ascent of the salt. Again, previous to seeding, 
deep ploughing will often be useful on good land in burying the salt, 
While at the same time it forms a soil mulch which impedes the rise of 
salt the surface. In all cases on undrained land care must be exer^ 
eised ln order to avoid use pf too much irrigation water, as thereby the 
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water table may be raised within the danger limit. Orchardists of 
experience and repute working on alkali soils at Mildura and Cohuna 
ascribe their success to a limited use of irrigation water, coupled with 
constant cultivation between the rows of trees. Where their methods 
fail in practice, as occasionally happens, it is on ground where the soil 
is deficient in natural drainage. 


Benefit of a Growing Crop. 

On land which is near the border line between success and failure 
owing to alkali, it is well worth while to devote extra care in order to 
get a crop once established, it has been noted that, e.g., young lucerne 
was much less resistant than old lucerne. The reason is, doubtless, in 
part due to the greater toughness in the epidermis of older roots, and 
also to the greater depth to which the old roots penetrate, but it is also 
due in large measure to the water requirements of the growing crop. 
The roots absorb water throughout the whole body of soil to a depth of 
several feet, and in so doing they check at the points of absorption this 
ascent of alkali salts which in uncropped soil would eventually reach 
the surface. The crop foliage also limits evaporation by shading the 
surface. In these ways a growing crop tends to keep the alkali down, 
while the absence of crop increases the difficulty of cropping, and 
aggravates the evil. 


Effect of Manures. 

Ordinary artificial manures have no effect in destroying alkali, and, 
indeed, those of them which are water soluble have a prejudicial effect 
physically. They may, however, by giving stronger plants render 
them physiologically better able to withstand excess of alkali, and as 
Professor Watt, of Sydney,* recently demonstrated, the use of 
phosphates will specially cause the roots of crops to go deeper in the 
soil. This extra depth of roots is an advantage, as the most harmful 
effect of alkali is exerted near the surface. Among manures, the one 
most likely to materially aid the crop is a good dressing of stable 
manure incorporated with the surface soil. By loosening the soil this 
will impede the rise of salt, and by its well known power of increasing 
the water-holding power of soils the concentration of the salt solution 
in the surface layers will be correspondingly diminshed. Attention has 
been drawnt to the beneficial action of stable manure on small holdings 
in Salt Lake Valley. 


Land with Bad Drainage. 


Second.—Where the Water Table is High. —Where the ground 
water comes too near the surface in alkali soils ordinary cultivation 
methods and precautions are surrounded by difficulty, and may be 
fruitless of result. If the salt cannot be kept dow'n sufficiently by 
cultivation and cropping, the only alternative left is to get rid of it 
altogether. For this purpose under-drainage is necessary. Fig. 5 
show s a 12-acre paddock at Cohuna where a crop of oats failed owing 
to alkali, and which the owner now proposes to drain. The land has 
not been cultivated since the crop died off, 
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When is Draining Necessary f 

Exactly at what height of the 
water table it becomes necessary 
to under-drain defends chiefly 
upon the physical character of 
the soil, as this affects capillarity. 
Dorsey* says that in porous soils 
with model ate alkali content 
anything less than 4 feet indi¬ 
cates the need of draining, while 
in lands heavily charged with 
alkali Loughridget indicates 
groiiud water at 5 or 6 feet as 
coming within the danger zone. 
In these cases drainage is recom¬ 
mended as the only sure cure for 
alkali. Drainage, coupled with 
irrigation, furnishes a rapid 
means of leaching away the salts. 

Drainage at Mildura. 

At Mildura, under-drainage 
has been resorted to in the worst 
cases of alkali, and much valu¬ 
able land now under vines and 
fruit has been reclaimed by this 
means. The metho Is pursued 
by Mr. Kelly are practically those 
followed in the district, and may 
be quoted. He sets the drains 4 
feet deep and from 30 to 120 feet 
apart, according to the character 
and lie of the land, which is un¬ 
dulating. He uses 3-inch tiles 
for the leaders, and larger size 
for the mains, which deliver into 
a sump lined with wood, and 
measuring 5 feet by 2 feet. The 
sump method of draining is exten¬ 
sively practised at Mildura. and 
porous drift which carries off the 
drainage waters is usually struck 
at about 40 feet. Mr. Levion is 
at present draining a consider¬ 
able area on the sump method, 
which answers the purpose well. 

Drainage at Sparrovale. 
Another example of the good 
effects of drainage in removing 


* U-Sp.A. Buretu of Solte. But. Vo. 4*. 
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salt is seen at the farm of the Geelong Harbor Trust at Sparrovale, 
Geelong. Here several hundred acres of land which were too highly 
charged with salt five years ago to permit of successful cropping have 
been reclaimed by drainage and subsequent irrigation. The cure is 
not yet complete, but has sufficiently advanced to allow a magnificent 
stand of lucerne to establish itself on part of the area. The drains 
run 4 feet deep, are placed at a distance of 5 chains apart, and empty 
into large open channels, which are discharged by a windmill pump. 
The wide distance between the drains is permissible in this instance*, 
because of the existence of a bed of shell in the subsoil, which allows 
of an extensive range of* per¬ 
colation. 

American Experience. 

Drainage, as already men¬ 
tioned, is now extensively 
practised in America, in 
conjunction with irrigation, 
for the removal of alkali. 

Regarding th i method of 
drainage, Dorsey* states :— 
u A drainage system to re¬ 
claim alkali land differs 
somewhat from the drainage 
systems commonly used in 
regions of abundant lain fall. 

To secure the nest results, 
the drains aie placed at a 
greater depth, and correspon¬ 
dingly wider apart. Drains 
should be at least 3 feet 
deep, and depths of 4 feet, 
and even 5 feet, will repay 
the extra cost.” Widths 
recommended vary from 150 
feet on heavy clay up to 300 
feet on light sandy loams. 

“ Tiles smaller than 4 inches 
have not given satisfaction 
on alkali lands owing to the 
difficulty in keeping them 
free from silt,” 

Open Drains. 

Open ditches are as effective as closed drains, and have been exten¬ 
sively used in Egyptt and other alkali districts in Northern Africa. 
They need frequent cleaning, occupy valuable space, and require 
bridging. On this account they are inconvenient as small field drains, 
but are well suited for large mains that receive the surplus waters of 
small drainage systems. __ 

* hoc. cit. 

t Reclamation of Alkali Lands In Egypt* Bui. 21. Bureau of Soils. 



FIG. 6.—-WINDMILL AND END OF OPEN 
MAIN DRAIN AT SPARROVALE. 
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Problem of, Securing an Outlet. 

In many cases the benefit of draining alkali lands is appreciated, 
but the practical difficulty is to obtain an outlet for the drainage 
waters. At Mildura, as was observed, an outlet is obtained on a farm 
by simply sinking a shaft to the porous underground drift. At 
Sparrovale the drainage is accomplished by pumping to a level at which 
the waters can flow away. At Murray Bridge, in South Australia, a 
similar pumping system is in vogue. Cases, however, may arise which 
are beyond the reach of individual effort. In America provision has 
been made to stimulate co-operation in several of the States by giving 
legislative authority to form drainage districts within which the 
necessary taxes may be levied. Such a system is now in operation in 
Illinois, and Hilgard,* an eminent authority on this subject, predicts 
that “ Bitter experience will, doubtless, in time compel unanimity on 
this subject in California ” (his own State). It is possible that in 
course of time the need for action based on either public or co-opera¬ 
tive policy will force itself on public attention in Victoria. 

Irrigation Water in Victoria. 

It is sometimes said that irrigation brings alkali. So far as the 
irrigation waters in Victoria are concerned this is not the case, as 
these waters are particularly free from soluble salts. The latest con¬ 
siderable appearance of salt in Victoria is at Cohuna, but the irrigation 
water there is of a high class. The following analysis by the Chemist 
for Agriculture shows the composition of a sample of the channel 
water as supplied to the settlement:— 


Composition of Irrigation Water. 


Carbonate of calcium 

Sulphate of magnesium 
Chloride of calcium 

Chloride of magnesium 
Chloride of sodium 

... 

... 

Parts per 100 00 

••• 4-45 
... 1.12 
... I. 3 0 

... trace 
... 2.78 

Total soluble salts 


. 

... 9.65 


What happens is not that the water here adds salt in any important 
degree, but, as results in all irrigation, it tends to draw salt up in the 
soil and concentrate it in spots. Methods of counteracting this have 
been described. 


Summary, 

To sum the matter up, therefore, “ alkali ” means excess of soluble 
salts. These may limit, or even destroy fertility. The appearance 
of alkali is a world-wide phenomenon in arid or semi-arid districts. 
Irrigation does not form alkali, but concentrates it at the surface, 
wjiere its action is most felt. The method of combating depends 
chiefly upon whether the water table is more or less than .about 4 feet 


♦ Solid by E. W. Hilgttrrf, Ph.T)., LLI>. MacMillan 1910. 
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deep. In the former case the evil may be surmounted by careful 
methods of cultivation. In other cases drainage appears an essential 
step. To obtain an outlet for such drainage, individual effort may 
suffice. In other cases co-operation is required. In several American 
States such co-operation is encouraged by legalizing the formation of 
drainage districts. The question of whether in particular cases 
further aid should be given raises matters of general policy with 
which this paper is not intended to deal. 



VICTORIAN PRODUCTS FOR EXHIBITION IN AMERICA. 

The Department of Agriculture has forwarded to Mr. F. T. A. 
Fricke, the Victorian Agent in San Francisco, a collection of Victorian 
products for exhibition there, and showing to would-be settlers from 
America the quality of products grown in the State. The collection, 
illustrated above, consists of 100 varieties of small sheaves of cereals, 
50 bottles of wheat, oats, barley, peas, maize, &c., a couple of fleeces, 
sheaves of flax, and a bundle of flax fibre, samples of tobacco leaf, 
4 doz. jars of assorted preserved fruits, and 10 boxes of dried fruits. 
The whole was prepared in such a manner as to make an attractive 
and educational display of the various products mentioned, and 
should be of much interest to those who think of making their homes 
in Victoria. 









300 


Journal of Agriculture, Victoria . [10th May, 1913. 


BEE-KEEPING IN VICTORIA, 

(Continued from page 247.) 

By F, R. Beuhne, Bee Expert . 

XIV.—COMB-HONEY. 

In Victoria, and in Australia generally, the amount of honey 
marketed in the comb is only a small fraction of the total production. 
In England, the United States, and Canada, a considerable portion, 
perhaps nearly one-half, of the honey used for table purposes is in the 
comb. 

In North America, the production of comb-honey in 1 lb. sections 
has attained to large dimensions, and many large apiaries are run ex¬ 
clusively for the raising of high grade section-honey, high prices being 
obtainable for what is graded as “ fancy.’ ’ In the profitable produc¬ 
tion of comb-honey, considerable skill, and favorable conditions of 
climate and flora, are essential. 

That a larger amount of honey in the comb is not consumed in 
Australia is often attributed to lack of enterprise of the apiarists, or 
to the absence of consumers willing to pay the extra price for honey 
in the comb, as compared with extracted. 

Well filled sections of comb-honey with perfectly clean white 
cappings can only be obtained in localities which have a heavy honey 
flow lasting sufficiently long to insure uninterrupted work in the 
sections from start to finish. The profitable production of comb- 
honey is only possible under a combination of favorable conditions not 
present in every locality, and not every season. Comb-honey may, 
as a matter of fact, be produced whenever bees store more than is 
needed for their own immediate requirements, but very few bee¬ 
keepers are aware at what cost, through loss in yield, this is done when 
attempted under unfavorable conditions. There are seasons when 
bees will produce a fair amount of honey when given ready-built 
combs for extracted honey, but if compelled to work in sections, a 
very small yield of inferior comb-honey will result. 

The true causes of the small production are, however, the climatic 
conditions of our country and the vagaries of blossoming and nectar 
secretion of our native flora. The yields of honey are equal to those 
obtained in any part of the world, when taken on an average for 
several years, but our high average is made up of a glut one season 
and a comparative dearth in the following. We have “ on ” and 
u off ” years; and, while it is comparatively easy to produce good 
sections in the “ on ” year, it would be quite unprofitable to attempt 
it in the “ off 99 year. 

In the case of extracted honey, much of it is held over from one 
season to another without any deterioration in quality. Comb-honey, 
however, cannot be kept in perfect condition for any length of time, 
except with a considerable amount of trouble in providing dry warm 
storage. Thus, 1 lb. sections may be rather plentiful one season and 
almost unobtainable the following, and the prices proportionately 
high. Under these conditions, neither production nor consumption 
can be expected to increase. 
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Some ten to fifteen years ago, several apiarists produced comb- 
honey on a large scale, but abandoned its production for that of ex¬ 
tracted honey. Much of the section honey which finds its way on to 
the market now is produced by bee-keepers in a small way; and in 
appearance leaves much room for improvement. 

As already stated, skill is required to produce comb-honey profit¬ 
ably. The conditions necessary to make comb-honey production 
profitable are—1. A sufficient amount of the right kind of honey- 
producing flora within reach of the bees. 2. Atmospheric conditions 
favorable to the secretion of nectar and the flight of bees. 3. Strong 
colonies in which the maximum number of the workers are field bees. 
The factors 1 and 2 depend upon the locality, while the third is one 
depending upon the skill and energy of the bee-keeper; this should 
from the very commencement of the season be directed towards secur¬ 
ing the greatest possible number of field bees in each hive at the 
beginning of the main honey flow, and to maintain the strength of 
the colonies while the honey flow lasts. Under Australian conditions, 
such as the irregular blooming of some of the honey-producing trees 
and the periodical scarcity of pollen, it is in some localities practically 
impossible to bring colonies to that condition which is necessary to 
the profitable production of first-class 1 lb. sections of comb-honey. 
In districts where the main honey flow begins shortly after the bloom¬ 
ing of that valuable pollen plant, Cape Weed, there is little difficulty 
in having colonies in the right condition for comb-honey, provided 
that they had wintered well, and that each colony has a vigorous 
queen. Cape Weed is now so widely distributed over Victoria that 
there are few localities where it is not plentiful on any open spaces, 
for it does not thrive in close forest or scrub country, and is, therefore, 
absent in the vicinity of some of the best apiary sites in the State. In 
such localities the hives are often not in a condition to produce comb- 
honey at a profit, and the colonies had better be kept in a locality with 
a plentiful early pollen supply and shifted on to the honey site when 
the flow begins. 

There are many other localities where Cape Weed and other pollen 
producers are plentiful, but too long an interval occurs before the 
honey flow commences, and the bees are then often in a backward con¬ 
dition, more so when, as is usually the case in such districts, there has 
been much swarming. Swarming is a factor that has to be reckoned 
with in the production of comb-honey. It is a well known fact that 
when extracted honey is produced there is much less swarming and no 
difficulty in keeping the colonies strong, particularly when the queen 
is given free access to the upper story or stories up to the time of the 
first extracting, or where the honey flow is very heavy throughout the 
season. When sections are placed on the hives, instead of extracting 
combs, the bees will be much slower going up into the super, and will 
become so crowded in the brood chamber that swarming results. Thus 
the worker-force is divided, neither the swarm nor the parent colony 
is in a condition to store surplus honey for two to four weeks, or longer, 
if the stock was only of medium strength before it swarmed. 

Often before either of the two colonies is ready for storing in sec¬ 
tions the best of the honey flow is over, and what usually occurs, 
particularly in the districts near Melbourne, is that the number of 
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colonies is doubled, a few highly coloured and stained sections are 
produced, a number of swarms abscond, and some of the later casts 
die of starvation before spring. 

To deal successfully with the swarming problem in connexion with 
comb-honey it should, first of all, be understood that destroying the 
queen cells which are raised by a colony preparing to swarm does not 
prevent swarming, it only delays it, except when conditions unfavor¬ 
able to the bees, such as bad weather or a stoppage of the honey flow, 
follow immediately after the destruction of the queen cells. 

Although the production of comb-honey in 1-lb. sections encourages 
the swarming impulse, yet there will usually be found in an apiary of 
any size a few colonies which, while equal to the best in population and 
yield of honey, go through one or two entire seasons without swarming. 
Such stocks give a maximum return for a minimum of labour and 
attention, and their number should be increased by rearing the young 
queens required from the queens of these non-swarmers. 

To obtain the best results, the manipulation of the colonies should 
come under two different headings: 1. Preventive measures. 2. 
Control of the swarming impulse. 

1. Preventive measures should commence long before there are 
indications of swarming. The brood chamber should never be allowed 
to become too crowded with bees, nor should it have any great quantity 
of honey in combs not occupied by brood; further, the less honey there 
is between the brood and the top bars of the frames, the sooner will 
the bees work in sections when the latter are put on. There are 
different ways of getting a colony into the right condition for work in 
sections, such as uncapping combs of sealed honey and inserting them, 
one at a time, between the brood at intervals of four or five days, or 
doing the same with extracted combs if honey is plentiful in the hive 
or coming in freely. Operations such as these, however, require an 
amount of time and labour which few Australian bee-keepers are pre¬ 
pared to give, neither is the artificial stimulation thus produced always 
an advantage. We cannot predict to a week or so when a particular 
honey flow will start, and it is therefore better to let the development 
of the colonies proceed on natural lines. The simplest way of getting 
a colony in the right condition will be found to be to allow an expan¬ 
sion of the brood nest upwards into a set of drawn combs, and then at 
the right time for putting the sections on, to put the combs containing 
the most brood, especially the sealed, into the lower body, shaking the 
bees off the surplus combs in with the others and using the combs to 
help on weaker stocks. When a two-story colony has thus been reduced 
to one set of brood combs and one or two section supers, the bees are 
forced to enter the sections at once. A few bait sections, that is, un¬ 
finished previous season's sections, put amongst the empty ones will 
be a great inducement for the bees to commence work at once. During 
hot weather the preventive measures should include enlarging the 
hive entrances and shading the hives during the hottest part of the 
day. 

2. Controlling the swarming impulse. Even after everything 
possible has been done in the way of prevention, there will still be 
swarftis, few or many, according to the strain or race of bees kept and 
the character of the locality. The swarming impulse may be con¬ 
trolled in two ways—by anticipating it, or by allowing natural swarming 
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to take place and reuniting some time after. The principle which 
underlies all methods for the control of the swarming impulse is an 
interruption in the hatching of young bees; this is what takes place 
in natural swarming. From the time a swarm commences work in 
the new hive at least 21 days elapse before young bees again 
emerge, by this time the swarm will have lost many of its former 
numbers, and is therefore not in a condition to give the best results. 
When swarming is anticipated, This interruption in the generations 
of hatching bees is brought about by the removal of the combs con¬ 
taining brood and the substitution of empty drawn combs or frames 
of foundation. This is usually done when a colony starts raising 
queen cells. If the colony, although preparing to swarm, is then not 
yet strong enough, the cell cups may be destroyed and the brood 
removed a week or a fortnight later. Under certain conditions of 
season, colonies deprived of all brood may be inclined to swarm out. 
This may be prevented by taking away half the brood combs, and 
when, five or six days later, young brood is found in the combs which 
were substituted for the brood, the remaining combs of adult brood 
may then be removed. The brood thus removed in anticipating 
swarming, may be given to backward colonies after shaking most of the 
bees off. Before any combs are taken from a hive, the whereabouts 
of the queen should be ascertained lest she may be injured in the 
shaking of the bees. Too many combs of brood should not be given 
to any very weak stocks, or much of it will be wasted on account of 
the inability of a small colony to take care of it. 

This above method of swarm control involves a considerable amount 
of work and attention, and most bee-keepers find it more convenient to 
allow natural swarming to take place and, after a time, to reunite the 
swarm and the parent stock, thus getting the same force to work in one 
hive as if the colony had not swarmed at all. When the swarm issues 
it is hived on the same stand, while the parent stock is placed along¬ 
side, but with the entrance facing at right angles from the old position. 
Nearly all the flying bees which remained when the swarm came out 
will return to the accustomed place, and thus join the swarm, weaken¬ 
ing the parent stock sufficiently to prevent after-swarms, if the bees 
are of a desirable strain, one of the queen cells in the swarmed stock 
may be allowed to hatch. This should be the most perfect and for¬ 
ward one, the others are destroyed. If the colony is not one of the 
best, cells raised from one of the best non-swarming stocks may Jbe 
given. In from fourteen to twenty days, according to the maturity 
of the cell on day of swarming, the young queen should be laying. 
Twenty-one days after swarming all the worker brood will have 
hatched out, and the bees may be united with the swarm after 
removing the queen of the latter (the old queen) and the combs of the 
parent stock, if section honey is to be raised. (The method of uniting 
is described under Swarming, Chapter IX.) The colony is now in 
the best condition, with a young queen and new combs in the brood 
chamber. These are very desirable when clean, white sections are to 
be raised. From a eolony manipulated in this way the writer, some 
years ago, obtained 312 beautifully finished 1-lb. sections in what is 
by no means a first-class locality. 

Much of the faulty appearance of sections seen in shop windows, 
as well as most of the damage comb-honey suffers in transit on the 
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railways is due to false economy on the part of the producer, who 
provides the section boxes with only a small starter of foundation, as 
shown in the first section of the top row in the illustration. This 
section stands on one supplied with a full sheet of the thinnest founda¬ 
tion (12 to 13 square feet to the lb.) and a bottom starter. 

The progress of the work of the bees may bo seen in the second and 
third pair of boxes. The third one of the top row, although almost 
ready for sealing by the bees, is not fastened to the bottom of the 
section; while, jn the lower tier, the comb is already fastened to the 
wood all round in No. 2 and completely fills the box in No. 3. 

Apart from the quality of the produce, which would be the same in 
either case, there are two things to be considered in section honey, viz., 
appearance and weight. A section built from a starter will be partly 
sealed before comb-building is finished, and the cappings will often lose 
their virgin whiteness before the sections are ready for removal from 
the hive. Drone comb is also usually resorted to by the bees; and the 
finished section has not an even surface, nor is it fastened to the wood 



1-LB. SECTIONS OF COMB-HONEY. 
Upper tieT from starters, lower tier, full sheets. 


all round, and whatever spaces are left open increase the liability to 
break down in transit and to deduct from the weight. 

When a section is built from a full sheet of the thinnest foundation 
and bottom starter the bees first of all join sheet and starter, as in No. 2 
of the bottom tier. They then raise the comb simultaneously over the 
whole face and seal or cap it all over at one time, so that, when ready 
for removal, the capping is snow-white, the section full weight (15 to 
16 oz.), and being a solid block of comb completely filling the box will 
not break down and leak in transit. 

It is, however, important that only thin surplus foundation should 
be used, as stout foundation is objectionable when eating the comb. 
It should not be less than 12 square feet to the 1 lb. This grade costs 
2s. 8d. per 1 lb., which will cut 100 full sheets and bottom starters, or 
400 top starters as shown in first section of the top tier. The cost per 
dozen for foundation would thus be 4d. for full sheets and Id. for top 
starters; but as well-filled snow-white sections, such as can only be ob¬ 
tained from full sheets, are worth from Is. to 2s. per dozen more, there 
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is an actual gain of Is. to Is. 9d. per dozen in using full sheets and 
bottom starters. 

Thefre is yet another advantage in the use of full sheets; that is, 
brood and pollen are not so likely to find their way into the section 
boxes. When the brood-chamber consists, as it should do, of worker- 
comb, bees will often build drone comb and raise drones in the section 
boxes, when given the opportunity afforded by the use of small 
starters. 

What has been said here should not be understood to mean that 
first-class sections cannot be obtained from small starters. Under 
the favorable conditions of a good honey flow and strength of colonies, 
first-class sections, fastened to the wood all round, may be produced 
without the use of full sheets and bottom starters in the sections, but 
what is saved in labour and cost of extra foundation is lost many times 
over in the smaller number of sections. 

{To be continued.) 


BITTER PIT IN APPLES— 

This disease, which for many years has been the cause of heavy 
losses to orchardists. has become particularly menacing with the 
growth of the export trade. Its appearances are well known, but its 
origin is obscure. The matter seemed to eall for joint action, and in 
1911 the Federal Government, in conjunction with the States, re¬ 
solved to conduct an inquiry. The matter was intrusted to Mr. 
D. McAlpine, who as Vegetable Pathologist in Victoria for many years 
had earned a notable reputation in the treatment of plant diseases, 
and in his first Progress Report he gives the results of his preliminary 
ivork. It is shown that neither insects nor fungi, bacteria nor ex¬ 
ternal agencies, such as spraying, are concerned in the production ofl 
bitter pit. The cause rather is internal, and must be sought for in a 
study of the structure and physiological processes of the apple itself. 
A record of the work done in this sphere forms a large part of the 
report. The principal contributing factors to the disease are— 

(1) changeable weather conditions at a critical period of growth, 

(2) amount and rapidity of transpiration by the apple, (3) sudden 
checking of transpiration at night, (4) failure of water supplies under 
the skin of the fruit, followed by irregular recovery, (5) inequality 
3f growth, (6) fluctuations of temperature during storage, (7) nature 
sf the variety. These factors are more or less susceptible of control 
by approved methods of cultivation, selection, and storage, and further 
work of a practical character is outlined for next season in deter¬ 
mining the effect of soil, cultivation methods, manur ing irrigation, 
selection of stocks, and systems of pruning. The results of the next 
report will be awaited with interest. Incidentally it is noted that 
when apples are kept at a temperature of 30-32 degrees Fahr. the 
development of bitter pit is retarded. 
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FARM SANITATION. 

By C. H . Wright, Instructor in Plumbing, Swinburne Technical 
College, Hawthorn. 

(Continued from page 220.) 

Part 2.—Septic Tanks and Sewerage Connexions. 

Place all your sanitary fixtures on or near an external wall and 
nearest to the drains. If on different floors, have them placed as much 
as possible above one another. 

Drains. 

Only good salt-glazed pipes should be used for septic tank work. 

Except in the case of very large establishments, the diameter of a 
drain need not be more than 4 inches. Drains needlessly large are 
not properly cleansed by the flush. 



Fig. i 2 . Showing how a short branch Fig. 13 . Showing how a long branch 
drain should enter a main drain. drain running at right angles to the 

main drain should enter the main drain 
with an oblique junction and a bend. 

Junctions are always used in connecting branches to main drains. 
It is important to remember that tributary drains join main drains 
obliquely, as shown in Figs. 12, 13, so that the sewage enters in the 
direction of the flow, otherwise splashing will occur, and this is likely 
to lead to a gradual deposit of dry sewage above the water line. 

Bends in drains should be avoided as far as possible. When un¬ 
avoidable, the curve should be an easy one. Bends are made 12, 18, 
and 24 inches long, and in angles of 15, 30, 45, 60, and 90 degrees. 

Fig. 14 shows 4-inch bends of different degrees. 

Fig. 15 shows an inspection opening, commonly termed an I.O., in 
position. It is used as a means of cleansing a drain in case of a 
stoppage. The opening is closed by a disc that can readily be 
removed. 

Fig. 16 shows a gully trap and basin. It should be fixed within 
easy -reach of the baek door. No drainage system is complete without 
one, for its use is to receive liquids too objectionable to.pour down 
the waste pipe of an inside fixture. 
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Fig. 17 shows a disconnected trap and adjustable tops and level 
inlets, used to receive waste pipes. 

In every case the waste pipe must enter at other than the opening 
directly over the trap; this is so that an obstruction can be cleared 
without displacing any fitting. 

These drain traps are designed for the interception of gases only, 
and are of a self-cleansing form. 

Joints .—There are a great many patent joints used for jointing 
stoneware pipes, but the popular joint of Melbourne and suburbs is a 
joint made with gasket and cement. 

Fig. 18 shows a section of such a joint. 

Hemp spun yarn is first rammed into the joint, and it is then filled 
with a stiff composition of cement and sand. Great care must be taken 
to prevent any of the hemp from entering the bore of the pipe, as it 
becomes saturated with cement, hardens and readily catches paper, &c. 

Joints should be made with great care, and must receive keen 
attention all around to avoid the possibility of a leak. 



A. —24 inches x 90 degrees bend. 

B. —45, 30, 15 degrees bends. 

C. —Oblique junction. 

D. —Inspection opening. 

E. —Straight pipe. 

Trees growing in close proximity to the line of drains should be 
cut down. Jf there is the slightest risk of tree roots invading the 
pipe trench, the pipes likely to be affected should be surrounded with 
6 inches of concrete, composed of 1 Portland cement. 2 clean sand, 5 
stone of lV 2 -inch gauge. 

The laying of sewer pipes under buildings cannot be too strongly 
condemned, but if absolutely necessary, cast-iron pipes with leaded 
joints should replace stoneware. In any case where stoneware piping 
is under a building it must be surrounded with 6 inches of concrete. 

Concrete should be placed around and under gully basins, around 
the top of stoneware drains where they connect with vent pipes—this 
will prevent damage by rough usage. 

It should also be placed under and around bends rising vertically 
and under the bases of all drainage traps. This helps to prevent the 
fracture of drains by settlement. 
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Fall .—Drains should have a fall of from 1 in 30 to 1 in 60. Those 
with two little fall have a sluggish flow of water, and are liable to silt 
up. Those with too much are liable to cause solids to be left stranded 
by the rush of water. 

Stoneware drains should be laid with a depth of at least 2 feet 
from the surface to the centre line of the pipe. If the ground is soft 
and liable to heavy traffic, cast-iron pipes should be used. 

All drains should be laid perfectly straight from point to point. 

Any changes of direction should be made with curved pipes or 
oblique junctions. These junctions will provide openings that a rod 
may be passed through in case of a stoppage. (Fig. 19.) 

On occasion of a drain pipe being carried through a wall, a space 
of about 3 inches should be left over the pipe to allow for any settle¬ 
ment in the building. 



Fig. 15 .—Showing a trench in good ground and an infection opening in position. 


Venting of Drains .—Although the foul gases arising in the septic 
tank should be prevented from entering the drain, so any gas generated 
in the drain pipes is prevented by the different traps from entering 
the air at inconvenient levels. Provision must be made for the escape 
of foul air at high levels by the aid of vent pipes. These vent pipes 
will enable a complete circulation of fresh air to pass through the 
whole system. There must be two openings—one an induct vent, and 
one an educt vent. Any branch drain over 15 feet must also be pro¬ 
vided with a vent opening. 

These vent openings are indicated on plan. (Fig. 20.) 

The heights of drain vent pipes will be referred to later. 

Excavating Tbjenches. 

f fhe trench need not be wider than is necessary to allow the pipe- 
layer to work at the bottom. The length to be opened at one time 
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Fig. 16. A gully trap and basin. 



must depend on circum¬ 
stances. For testing pur¬ 
poses, it is better to extend 
the trench so that the whole 
job may be laid complete. 
This may have to be 
modified if the ground is 
of an unstable nature from 
recent rains or other causes. 
If the trench passes close 
to buildings or walls so as 
to endanger the foundations 
it is advisable to keep it 
open as short a time as 
possible ; the trench would 
then have to be dug in 
short lengths. 

W lien the trench exceeds 
a certain depth, uud the 
nature of the soil will allow, 
or rock is met with, it may 
be found cheaper to drive 
a heading—but in this case 
very close supervision is 
necessary. 



Fig. 17.—Disconnecting trap and adjustable tops to receive waste pipes. 
Am/ 



Fig. 18.—A section of a joint in stoneware pipes. 


There are various methods of timbering a trench. For instance, 
in firm ground during rainy weather it may be necessary to timber 
as in Fig. 21, 

In moderately firm ground, as in Fig. 22, and in sloppy wet soil, as 
in Fig. 23. 
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G.T. Gully trap. 

D.T. Disconnecting trap. 
8.Y.P. Soil vent pipe. 

List of Fitting.*. 

1. Bath. 

2. Basin. 

3. Uou.se W.O. 

4 Wash troughs. 

5. Sink. 

6. Servants’ W 0. 

7 Men’s W.O. 



Planning .—W lieu the position of 
the septic tank, the water closets, 
and disconnecting traps have been 
decided upon, a simple plan, to 
scale, should be drawn. Such a 
plan will facilitate designing, guide 
the contractor and workmen, aud 
enable a permanent record to be 
kept for future reference in case of 
alteration or repairs. 

Drainage plans for city use are 
generally drawn on a 40-ft. to 1-in. 
scale, but 20-ft. to 1-in. will he found 
more convenient. 

Start by planning first the main 
building, second the outbuildings, 
and then the septic tank. Make 
sure to have all buildings in their 
correct position and true to measure¬ 
ments. Then the positions of the 
disconnecting and gully traps, water 
closets, «fcc., should he shown, and, 
finally, the vent pipes and inspec¬ 
tion openings. Such a plan is 
shown in Fig. 20. 

Tenting of Jtrains .—After drains 
are laid and jointed up they should 
be tested for leaks ; this is done 
as follows : — All inspection open¬ 
ings are closed with testing 
discs, or else extended temporarily 
to surface level. The outlet end, 
rod eyes, and other horizontal 
openings must he dosed by a 
testing disc, then the whole drain¬ 
age system, if not too large, is 
filled with water to the surface 
level, the joints are then examined 
for leaks. Leaky joints are marked 
and made good when the water is 
run off. The inspection openings 
are sealed clown and the earth 
filled in. Ramming must be 
avoided or displacement will 
follow. 

The contracting sanitary engi¬ 
neer who understands his business 
will plan correctly, use the right 
kind of stoneware pipes and fittings, 
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Fig. 19,—Showing how a change of direction may be made by aid of an oblique 
junction and a bend, making provision for cleaning purposes. 


and set about bis work in a straightforward manner. He will deal 
with good and bad ground and surmount difficulties that continually 



Fig. 2i. Simple 
timbering where sur 
face only is soft 
and likely to fall 
in trench. 



Fig. 22 . Showing 
timbering in mode¬ 
rately firm ground. 



Fig* 2 3 - Method 
of timbering in wet 
soil. 


arise in drainage work in a manner that puts to shame the worried 
efforts of the inexperienced. 

(To be continued.) 
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THE FRUIT TRADE OF VICTORIA. 

ITS PRESENT STATUS FROM A COMMERCIAL STANDPOINT. 

(Continued from page 211.) 

PART VII.—PRE-COOLING AND TRANSPORTATION 
PROBLEMS— continued. 

By E. Meeking, Senior Fruit Inspector. 

Although further quotation of the results attained in America in 
connexion with experiments regarding the utility or otherwise of 



Fig. t.—General view oJ pre-cooling car (at the left) containing the machinery 
and coils for cooling the air which is circulated through the air pipes suspended 
above to the car of fruit beyond. 



Fig. 2.'—View showing the cold air pipes connected to a refrigerator car loaded 

with fruit. 
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pre-cooling fruit may be considered as undue repetition, yet as a large 
number of those interested in the fruit industry in this State are of 
the opinion that pre-cooling is unnecessary and involves needless ex¬ 
penditure, the subject cannot be dismissed without some added refer¬ 
ence to the matter, firstly, to show how essential the prompt application 
of low temperatures to fruit as soon as possible after harvesting is 
considered in America; and, secondly, to furnish a basis for suggesting 
later the system of pre-cooling it may be desirable to adopt in this 
State. The following extracts are taken from a report in the Year- 
Book for 1910 of the Department of Agriculture, TJ.S.A., furnished by 
Messrs. A. V. Stubenrauch, Expert in Charge of Fruit Transportation, 
and S. J. Dennis, Expert in Refrigeration, Bureau of Plant In¬ 
dustry :— 



Fig. 3 -—Type of insulated car used in Victoria ior carriage of fruit. 


“ The ideal svstem of pre-cooling for all conditions has not yet 
been found. While the process has not yet wholly passed the experi¬ 
mental stage, its importance as a means of promoting the safe 
transportation of fruits for great distances has long been fully recog¬ 
nised, and its use will be extended as rapidly as the principles can be 
worked out and their practical application under different conditions 
and to different crops demonstrated. . . . 

“ A fruit may be considered as a living organism which has a 
definite span of existence, the length of this span depending upon the 
conditions surrounding the organism. The most important factor 
which modifies this span of life is temperature. When the fruit is 
removed from the parent plant the life processes constituting ripening 
are materially hastened, and the life span is greatly shortened if the 
fruit is allowed to remain warm for any considerable length of time. 
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Hence the importance of reducing the temperature as promptly and 
rapidly as possible after the fruit is picked. . . . 

“ The prompt and rapid reduction of the temperature below the 
point where the decay spores will germinate prevents the development 
of the disease, and even fruit which has been rendered extremely 
susceptible through mechanical injury of some kind can be transported 
with only slight loss from decay when promptly cooled.” 

Summed up, so far as the experiments have proceeded, these have 
shown that pre-cooling, although not by itself providing a means for 
safely transporting fruits over long distances, is still essential for 
carrying this into effect. This is particularly the case with respect 
to soft fruits, such as peaches, pears, and plums, and to a lesser degree 
with regard to apples and other hard fruits. If this is so in America, 
surely the argument applies with equal force to Victoria, where our 
average summer temperature is quite as high as that of America. 

Local Temperature Experiments. 

During the current export season a series of temperature tests 
have been taken with respect to non-pre-cooled and pre-cooled fruit 
transported to the seaboard in various types of railway trucks and 
under differing conditions. In the absence of thermograph installa¬ 
tion in the trucks, the temperature at time of loading or the fluctua¬ 
tions of temperature during transit could not be recorded. 

Non-pre-cooled. 


Type of Truck. 


Louvre 
f‘I ” 

u j »* 

Louvre 

tt j » 

"T” 


Outside Temperature. 


SO degs. F. 
80 „ 

80 „ 

90 

90 

90 „ 


Temperature Inside Truck. 


05 to 70 degs. F. 
75 to 78 
06 dogs, 

75 to 80 degs. 

84 to 90 dogs 
70 dogs. 


Pre-cooled at Government Cool Stores, Melbourne. 


Outside Temperature. 

Temperature Inside 
Truck. 

Temperature of Outsid 
Tiers of Fruit. 

emperature in Centre 
of Load. 

— 

67.33 dogs. 

59.33 degs. 

61.33 degs. 

Pre-cooled at Country Cool Stores. 

Outside Temperature. 

Temperature Inside 
Truck. 

Temperature of Outside 
Tiers of Fruit. 

Temperature in Centre 
of Load. 


67.33 degs. P. 

69.33 degs. P. 

61.33 degs. F. 
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In connexion with non-pre-cooled fruit, the records have been 
taken with respect to (a) fruit forwarded in louvre trucks, (6) fruit 
forwarded in “I” trucks, and (c) fruit forwarded in insulated “T” 
trucks. These records show that when pre-cooling is not carried 
out, the fruit, irrespective of the type of truck or car which may be 
used, arrives at the ship’s side during periods when the outside tem¬ 
peratures are such as to ripen the fruit if exposed to same for a short 
period after severance from the tree. 

Shipments of fruit forwarded without pre-cooling from stations 
in the country are thus, during the hotter portion of the export season, 
apparently taken on board exporting vessels at average temperatures 
of 70 to 90 degrees Falir. As experiments in this State and in the 
United States of America have shown that a single case of wrapped 
apples, if stored at a temperature of 80 to 85 degrees, requires to be 
stored from 48 to 60 hours before the temperature of the centre rows 
of fruit in the case can be brought down, under ordinary cool storage 
conditions, to the necessary 30 to 32 degrees F., it may be imagined 
the length of time which would be required to cool a shipment of, say, 
20,000 to 30,000 cases to the centre of the shipment. When, in addi¬ 
tion to this, the facts that hot fruit is sometimes loaded at other ports 
en route , and that the shipping companies often carry the fruit at tem¬ 
peratures much too high, are taken into consideration, some of the 
reasons for such large percentages of shipments arriving each season 
on the London and Continental markets in an inferior condition are 
not far to seek. The matter will be further mentioned later when 
remedies are suggested for improving our methods of harvesting, 
handling, and transportation. 

Concerning the records taken in connexion w’ith fruit which has 
been pre-cooled, these were taken with respect to consignments pre- 
eooled at the Government Cool Stores, Melbourne, and country cool 
stores, and forwarded to the s.s. Argyllshire at Williamstown in 
ordinary insulated trucks of the “ T ” type without icing. The 
records show r that, although the fruit forwarded under these conditions 
arrived at the ship’s side at temperatures much nearer the correct 
ones than the fruit forwarded without pre-cooling, yet the tempera¬ 
tures in connexion with these were much higher than desirable. 

As the temperature of the fruit at time of loading averaged from 
31 to 32 degrees F., it will be seen that even in the short space of time 
occupied in the journey from the Government Cool Stores to Williams¬ 
town a rapid rise of temperature had taken place. This goes to show 
that pre-cooled fruit should be conveyed in trucks whose temperature 
at time of loading is approximately the same as the temperature of the 
cool chamber from which the fruit has been removed, and that regular 
icing is necessary to keep the temperature of the car from fluctuating. 
It appears to support the results of the experiments in America, which 
have shown that the ideal system of transporting fruit is rapid and 
prompt pre-cooling, together with transportation in cars under regular 
icing. Neglect of attention to these matters is probably the reason 
why much of our fruit when marketed at the other end of the world 
often presents, according to reports, a shrivelled and wilted appear¬ 
ance. 

The results obtained in this State and elsewhere have shown that 
soft fruits may be kept in cool storage over lengthened periods and 
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transported over long distances, provided careful and systematic 
methods of harvesting and prompt application of cool temperatures 
to the fruit is carried out. The evidence has shown, moreover, that 
if these methods are neglected, unsatisfactory results, will follow. 
This has been frequently pointed out in the columns of the Journal 
since October, 1907, and also in Bulletins issued by the Department. 
The following facts in connexion with shipments is submitted as 
evidence in support of the contention:— 


Date. 

Vessel. 

Kinds of Fruit. 

Conditions under which j 
fruit. was shipped. 

Results as per Agent* 
General’s reports. 

X4.2.11 

Somerset 

Apples, Pears, 
Peaches, Plums, 
Grapes 

' 

Pears, Peaches, Plums 
and Grapes pre-cooled 
at Government Cool 
Stores. Apples pre¬ 
cooled in ship’s hold 
prior to loading of 
soft iruifcs. Forward¬ 
ed to ship in insu¬ 
lated cars 

Shipment landed 
in good order, 
pears averaging 
> 3s. per case 

3.2.12 

Themistocles 

Apples, Pears, \ 
Peaches, Plums l 

Not pre-cooled. For¬ 
warded in ordinary 

Arrived in poor 
cordition and 

4.2.12 

Ascanius 

Apples, Pears, { 
Peaches, Plums J 

louvre trucks to 
ship 

very spotty; in 
some cases shriv¬ 
elled and wiped 

19.2.13 

Somerset 

Apples, Pears, 
Peaches, Plums 

Pears, Peaches, end 
Plums pre-cooled at 
various < ool stored 
and carried in sepa¬ 
rate chamber 

(As per cabled 
reports) Pears 
t nd plums in 
excellent con¬ 
dition. Peaches 
\\ orthloss 


(:To be continued.) 


MAMMITIS OR GARGET IN DAIRY COWS. 

By R. J. de C. Talbot, B.V.Sc. 

Mammitis, or inflammation of the udder, is a disease which is very 
common amongst dairy cows in the State. 

It may occur in many forms, and be due to a variety of causes. 

If dairy farmers would seriously consider the monetary loss sus¬ 
tained by them every year through temporary or permanent loss of 
milk due to this disease from one or more of their cows they would 
discover the amount to be a considerable sum. 

It therefore behoves those engaged in the milk producing industry 
of this State to become alive to the seriousness of this disease and the 
danger of it becoming a greater scourge than it is at present. 

The checking of contagious mammitis and ultimate eradication of 
it from a herd can only be brought about by care in selection at buy¬ 
ing, proper sanitation of milking premises, cleanliness of milking 
(whether by machines or hand), and isolation and proper treatment 
of all cows showing symptoms of this disease. 

The disease is in most cases capable of being transmitted from one 
cow to another; that is to say, it is contagious, the degree varying to a 
considerable extent. 
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In some forms of contagious mammitis, one cow in a herd may 
become affected with what might appear to be a simple case of the 
non-contagious form of the disease, and unless proper precautions 
are taken, in a very little while a number of the other cows being 
milked become affected in one or more quarters. 

In this case the germs causing the disease have been carried from 
cow to cow on the hands of the milkers, or, if machines are in use, by 
the cups. 

It will thus be seen that this contagious form of mammitis may 
become a very serious menace to a dairy farmer, as the milk yield of 
all cows affected falls away to practically nothing, and very often an 
attack of the disease is followed by occlusion, or stoppage of the teat 
duct, and subsequently by the loss of that particular quarter, hence 
the necessity of early recognition of the disease, isolation of affected 
animals, and proper methods of treatment. 

Causes. 

The very structure of the udder favours inflammatory processes; 
it has a good blood supply, the interior is almost in direct communica¬ 
tion with outside influences, and the milk forms an excellent medium 
for the growth of most bacteria. 

Acute inflammation of the udder is most common during the period 
of lactation; it is very unlikely to occur in a dry cow. 

The most common cause of mammitis is the introduction into the 
udder, by way of the teat duct, of bacteria capable of causing inflam¬ 
mation, and opportunities for infection by this means are frequent. 

The severity of the attack depends upon the virulence (or strength) 
of the germs which gain entrance. 

The entrance of these bacteria into the udder is facilitated by 
milking cows in sheds which are kept in an insanitary condition, or 
by allowing the animals to stand about in dirty yards prior to milking. 

Cows milked by machines which are not frequently sterilized, or 
by persons with unclean hands, are more liable to infection than those 
milked under proper hygienic conditions. 

The introduction into the teat of improperly sterilized teat syphons, 
pieces of wire, straw’s, &c., is a frequent source of infection. 

Mammitis may result from a cow not being milked for some time 
(as occurs in drying off). In this case the disease is caused by the 
decomposition and grow th of bacteria which occurs in the retained 
milk. 

The contagious form of the disease may be carried from cow to 
cow by means of the cloth which is used to wipe the udder prior to 
milking, and it is also possible for infection to be carried by flies. 

Simple mammitis is sometimes brought about by the vacuum 
pressure of machines being too severe. This pressure may cause 
rupture of some of the small blood vessels of the udder. 

Acute inflammation may result from some external injury to the 
udder, such as a stake (due to animal lying on a sharp stick), dog 
bite, or wound caused by the horn of another cow. 

Another form of the disease is that associated with tuberculosis of 
the udder. 

Actinomycotic mammitis which is due to the entrance into the 
udder of the ray fungus (the cause of lumpy jaw in cattle) appears 
to be more common in Victoria than in other parts of the world. 
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Both these latter forms are chronic and incurable, and their 
diagnosis is so difficult to non-experienced persons that they will not 
be further mentioned in this article. 

Symptoms. 

The disease sets in suddenly, and may attack one or more quarters. 

Usually the first intimation that anything is wrong is that the 
milk drawn from a particular quarter contains a few clots; it may 
also be watery; in a short time the clots become more numerous, and 
the milk shows a tendency to rapidly coagulate. These changes are 
always more pronounced in the first milk drawn off. 

In mild cases of the disease the alteration in the character of the 
milk may be the only change which is noticed, and sometimes the 
disease clears up after a few days, the milk gradually becoming normal 
again. 

In more severe cases the changes in the milk are accompanied by 
swelling and redness of the affected quarter; it is painful to the touch 
and abnormally warm; if one of the back quarters is affected, the 
swelling and pain will interfere with movement and cause lameness; 
frequently there is an enlargement of the lymph glands situated above 
and behind the udder. 

As the disease advances, the changes in the milk become more pro¬ 
nounced; there is a great diminution in the yield, the quantity 
gradually becoming less and less. What milk there is, is thick, 
yellowish, and viscous, due to the fact that it contains a large quantity 
Df pus and sometimes blood. The udder now becomes hard, tense, 
and swollen. The teat duct appears as though it w^ere choked with 
some hard substance, and frequently small hard nodules about the size 
of a pea may be felt at the base of the teat. 

In severe and advanced cases, abscesses may form on the lower 
portions of the udder, and subsequently gangrene may occur. In 
these latter cases the general health of the animal suffers; it becomes 
feverish, with a high temperature, the appetite is lost, thirst is exces¬ 
sive, and the animal is depressed. Death sometimes follows these very 
acute cases. 

It should be borne in mind that in some forms of contagious 
mammitis, practically the only changes to be noted are a slight altera¬ 
tion in the character of the milk, associated with thickening of the 
lining of the teat duct. These are the cases that are dangerous, 
because, on account of the apparent lack of symptoms, the disease, if 
recognised at all, is not treated as serious. The cow is milked as 
usual, and in a short time, especially if machines are being used* 
many of the other cows become affected. 

Treatment, 

It is always wise to treat all cases of mammitis as though it were 
contagious, as in many cases it is, 

A soon as a cow is suspected of being affected, she should be 
isolated. 

If milking machines are in use, they should on no account be used 
onjier. She should always be the last cow milked, and, after milking 
hei*, the hands of the milker should be well washed in some antiseptic 
solution Qysol, phenyle). 
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The milk from affected cows should on no account be milked on to 
the floor of the milking shed ; it should be drawn off into some old 
dish kept for the purpose, and then thrown on to a fire. 

In all cases of mammitis it is very important to withdraw the milk 
frequently, every hour if possible, and after each milking the udder 
should be lightly, but thoroughly, massaged to assist the discharge of 
the secretions from the finer milk ducts. The application of small 
quantities of camphorated oil during massage assits the operation, 
and is very beneficial. 

In acute cases, fomentations of warm boracic water should be 
applied frequently, but care should be taken that the water used is not 
too hot, and the foment should not be allowed to remain on until it is 
cold. All cloths before being used should be well boiled with washing 
soda. 

In some forms of the disease injections into the udder of boracic 
acid solution are of great value. The solution is prepared by dis¬ 
solving a dessertspoonful of pure boracic acid in a pint of boiling 
rain water, and allowing to cool. 

The cow should be thoroughly milked, and the surface of the udder 
and teats well washed with an antiseptic solution (2 per cent, lysol). 
About a quarter of a pint of the boracic solution should be injected, 
into the affected quarters by means of an ordinary enema syringe, the 
nozzle of which has been replaced by a teat syphon; it is most im¬ 
portant that both syphon and syringe should be well boiled both before 
and after being used on any particular quarter. After injection, the 
fluid should be allowed to remain in the udder for about a quarter of 
an hour, during wfliich time the affected quarters should be well 
massaged. This treatment should be applied twice a day, in con¬ 
junction with that already recommended. 

In some forms of mammitis, where the teat duct is blocked, a teat 
syphon may be used to draw off the milk, but the syphon should be 
boiled in a strong soda solution for at least ten minutes both before 
and after use, and should never be pushed roughly up the teat. If 
these precautions are not taken, the syphon w T ill do a great deal more 
harm than good. 

Hairpins, pieces of wire. &c., should not be pushed up the teat for 
the purpose of making the milk flow. 

Owing to the difficulty in differentiating the early stages of con¬ 
tagious mammitis from the non-contagious forms, all cases of the 
disease should be looked upon with grave suspicion, and, as already 
stated, isolation and the above-mentioned treatment should be rigidly 
carried out. 

Preventive Treatment. 

The occurrence of all forms of this disease (as has already been 
stated) may be greatly reduced, if not actually prevented, by the 
adoption of sanitary and hygienic methods of milking. 

The milking shed should be situated on high land, so that it can 
be easily drained. The floor should be so constructed that it is 
impervious to moisture. 

The inside of the shed and all fittings must be kept scrupulously 
clean, and should be frequently lime-washed. The yard where the 
cows have to stand prior to being milked should be paved; if this is 
not possible, it should at least be kept free of ail manure, &c. 
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Before the cows are milked the udders should be well washed, 
special attention being paid to the teats (after washing, dry well). 

The practice of wetting the hands in the pail of milk cannot be 
too strongly condemned; if the hands are required to be moistened, a 
Bmall dish of clean water should be kept for this purpose. 

Milking machines, if not kept clean, may become a potent factor 
in the dissemination of infection among the cows. The cups and milk 
tubes should be boiled before each milking and after being taken off 
each cow; steam from a jet should be forced through them. When 
not in use, they should be kept immersed in mild inodorous antiseptic 
solution such as boracic acid. If a steam jet is not available, the cups, 
after use on each cow, should be plunged into a strong boracic solution 
and then rinsed in pure water immediately afterwards. 

(It is thought by some that boiling the cups, tubes, &c., is liable 
to perish the rubber, this, however, is not the ease if the boiling is 
carried out carefully.) 

Before applying the cups, the milk from each quarter should be 
examined in order to detect the first noticeable indication of the 
disease. 

On no account should machines be used on affected cows. 

Cows that are newly introduced into a herd should be examined, 
and machines should not be used on them until it is certain that they 
are free from any disease of the udder. 

All suspicious cases should be at once isolated, and treatment 
should be conducted along the lines already recommended. 


RELATION OF FERTILIZERS TO FERTILITY— 

In his presidential address to the agricultural section of the Science 
Congress, Mr. F. B. Guthrie, of Sydney, gave an able resume of present 
views on this subject. Fertilizers were undoubtedly of benefit in sup¬ 
plying essential constituents of plant food, but their action did not end 
there. They had an influence, more or less, upon the physical con¬ 
dition of the soil, upon the miero-organisms in the soil, and in altering 
its chemical balance. Special attention was devoted to the presence 
of soil poisons, or toxins, which apparently might affect fertility in at 
least an equal degree with a deficiency of plant food. These toxins 
might be secreted either by the growing plant or by changes, bacterial 
or otherwise, in the organic matter of the soil. Diseases in man and 
animals were combated by the discovery of substances which retard 
their progress, and it might be hoped that substances might be dis¬ 
covered which would render harmless the toxins produced in soils. 
Different toxins had their anti-toxins, and experiments were quoted 
showing how phosphoric acid helped to destroy some toxins, nitrate of 
soda others, and sulphate of potash those of still another class. They 
might also prevent their formation. Investigation as to the formation, 
character, and effect of the various soil toxins was pressing upon agri¬ 
cultural scientists, and the belief was expressed that many fertilizers 
which we now apply to furnish plant food “ act less by virtue of any 
special plant food with which they supply the crop than through their 
powetf of retarding or preventing the formation of substances hostile 
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to plant grow til.” Tliese considerations affected simply the manner 
in which manures possibly act; they must “ not be taken to suggest 
that we should cease to manure with the recognised fertilizers.” 


REPORT ON SECOND EGG-LAYING COMPETITION. 


The Second Egg-laying Competition came to a close on the evening 
of the 14th instant, and the Third was entered upon, when the 
change of birds was satisfactorily carried out. Appended are the 
results of the Competition. The prizes offered for competition were 
won by the following:— 

Greatest- number of eggs laid by auy pen during currency of 
Competition:— 

First prize {£y 7s.).—S. Brown, Gembrouk South (white leghorns), 1,468. 

Second prize (^£5 5s.).-—J. K. Bradley, Newport (white leghorns), 1*454. 

Third prize {£$ 3s.).—E. Waldon, Morwell (white leghorns), 1,413. 

Greatest, total number of eggs laid by a pen during the first four 
mouths of the Competition, terminating on the evening of 14th 
August (winter test):— 

First prize (,£4 4s.).—S. Blown (while leghorns), 480. 

Second prize {£2 2s.).—G. Edwards, Mentone (white leghorns), 456. 

Greatest number of eggs laid by a pen of a class other than that 
gaining tirst prize:— 

Spec i.il prize (/, ) 3s.).—II. A. I.aiif'don (bl.uk mpmglons), 1,245. 

l’en from which the eggs realized the highest market value 
throughout the Competition:— 

Specuil prize (/.3 31,.).--S Brown (/7 14!, 4<l. value). 

The special prize given for the pen the eggs from which show the 
greatest average weight per dozen was won by Mr. (1. J. Beatty with 
a pen of white leghorns, which laid 1,353 eggs valued at £7 3s. 7%d., 
the average weight per dozen eggs laid being 26.92 ounces. 

Mr. Chalmers’ pen of minorcas laid an egg averaging 29.23 ounces 
j>er dozen, but as the number laid, 929, is not 75 per cent, of the 
number laid by the winning pen, he does not win the prize. The 
same applies to Mr. P. R. De Garis, who, with leghorns, shows an 
average weight per dozen of 27.8, but with only a total of 1,078 eggs. 

The score shows that, though the winning pen was some distance 
behind the winning pen of the First Competition, the general average 
is a considerable advance, there being an increase of ten eggs for each 
pen over that of last year. 

The average market price for eggs was Is. 3y 2 d. per dozen; the 
actual market value of the 80,866 eggs laid being £406 12s. 6d. 


Summary. 

Number of pens ... 

Number of birds 
Total number of eggs laid 
Average market value per dozen ... 
Market value 

Greatest number of eggs per pen 
Average number per hen, first pen 
Average number per pen 
Average number per ben 

4m h 


6<j 
414 
80,865 
IS. 3i<3. 
^406 12 s. 6 d. 
1,468 

... 248 

1171.9 
*95*35 
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Rasilts o! the Seaoni Egg-Layiog Competition, Burnley, 1912-13. 





Tmal 

Pen 

Owiun. 

Breed. 

Eggs to 
Date. 

1 

John Campbell . . 

White Leghorn . 

1,313 

2 

JB. Rowlinson 

Black Orpington 

1,206 

3 

King and Watson 

1.195 

4 

W. L. Blackburn 

White Leghorn .. 

1.032 

5 

1, H. Braiu 

1,301 

6 

J. B. McArthur . 

55 „ 

1,137 

7 

A. H. Padman .. 

Black Orpington 

1,222 

8 

1). Fisher 

1,023 

0 

J. 8. Bpntawood .. 
S. J\ Giles 

Whit.* Leghorn . . 

1,208 

10 

R.C. Brown Leg¬ 
horn 

1,201 

11 

T. 8. Goodissou .. 

Black Orpington 

1.000 

12 

T. H. C. Stafford 

White Leghorn .. 

1,140 

13 

W. B. Crallin .. 


1,290 

14 

J. H. Wright .. 


1,212 

15 

Mrs. W. H. Steer 

Silver Wyandotte 

1,143 

16 

R. Jobllng 

1,129 

1/ 

S. Childs 

White Leghorn . 

918 

18 

B. Mitchell 

„U » .4.. 

805 

19 

Cowan Bros. 

. *♦ » x • • 

1.205 

20 

E. Walden 


1,113 

21 

J. O'Loughliu 


000 

22 

W. N. Lmg 


033 

23 

W. Me Lister 


1,363 

24 

C. J. ('handler 


1,238 

25 

26 

R. 1.. Applefurd .. 

(Reserved) 


1,302 

27 

10. C. Nash 

White Leghorn 

1.052 

28 

F. G. Eagletou *. 

1.348 

29 

J. B, Bngden 

„ „ 

1,253 

30 

Mrs. H. Stevenson 


1,070 

31 

George Edwards .. 


1.340 

32 

S. Brundrett 

,, 

1,204 

33 

H. McKenzie 

•• 55 , 

1,302 

34 

R. F. B. Moore .. 


013 

35 

C. H. Busst 

! Old English Game 

1,107 

36 

K. J. Barrett 


002 

37 

C. B. Berteslmoier 

i White leghorn 

1,274 

38 

K, Moy 

,, ,, . . 

1,275 

30 

W. G. Swift 

„ ,, 

1,334 

40 

S. Brown 

,, M ♦ . 

1,408 

41 

A. Stringer 

„ „ 

1,028 

42 

Mrs. T. E. Kemp* 
ster 

G. Pur to n 


1,150 

43 

„ 

1,123 

44 

' A. W. Hall 

»* „ . . 

1,264 

45 

i Wooldridge Bros. 

Black Orpington 

1,328 

46 

H. A. Langdou .. 

J. E. Bradley 

1,245 

47 

White Leghorn .. 

1,454 

48 

Griffin Gant 

♦* ,, 

1,243 

40 

W. Purvis 

,, 

1.202 

50 

A. All pee 

,, ,, 

1,218 

51 

li. Ham mi 11 

„ „ , . 

1,151 

52 

Chalmers Bros. .. 

Black Miuorcas .. 

020 

53 

H. Hodges 

White b'gliorn .. 

1,270 

54 

F. A. DeGaris .. 

Brown Leghorn ., 

1,078 

55 

las. Matheson 

1,088 

56 

M. A. Monk 

White Leghorn .. 

1,696 

57 

B. Walker 

M • « 

1,130 

58 

W, J. Stock 

77 ff * * 

031 

50 

W. Seabrldge 

Miss B. E. Ryau 


922 

60 

Black Orpington 

1,078 

61 

Jas. Ogden 

R. W. Tope 

1,242 

62 

Whit i L ighorn .. 

1,311 

63 

Percy Walker 

»* „ 

1,283 

64 

H. Merrick 


1.158 

65 

A. Thompson 

M ,, ,. 

1,118 

66 

J. Moloney ,. 

\ncona 

1,052 

67 

A. K. Manning .. 

W. J. McKeddie 
Morgan and Watson 

031 

68 

Whit; Leghorn .. 

992 

69 

1,196 

to 

CJ. J, Beatty 

♦t *i • • 

1,353 


i 

\ 

Totals 

80,865 


i 


IWtion 
in Com- 
l>etltion 

Market 

Value. 

Aveiaga 

Weight. 

per 

Dozen. 

Weight 
of Eggs 
to Date 


i jf. 

/ 

Lbs. 

Lb 


12 

(» 15 

7 1 

25 02 

i.,738 

31 

6 4 

52 

24*104 

2.42 

7* 

36 

0 8 

91 

24 *28 

2,41 

n 

56 

5 0 101 

24*47 

2,105 

14 

0 10 

u 

22 *9 

2.4844 

44 

5 10 

If 

25*22 

2.3804 

28 

0 0 

u 

23 1 

2,352 J 

58 

5 11 

* 

24*8 

2,110 

21 

0 11 

71 

24 33 

2.571 

1 

34 

5 18 44 

23 61 

2,35; 


53 

5 0 01 

25 *08 

2 2D 

<4 

41 

5 13 


24 *35 

2,33* 


15 

0 9 81 

24*5 

2,64< 

1 

30 

0 2 21 

24 *22 

2.44C 


42 

5 15 

M 

26*18 

2.494 


45 

5 12 


23 *63 

2,107 

1 

00 

4 4 

1 

24*72 

1,975 

00 

4 8 301 

25*71 

1,901 


32 

0 1 0] 

24*27 

2,438] 

3 

7 0 01 

25*4 

2,831 


00 

4 15 5] 

20 82 

2,213 

i 

01 

4 8 112 

20 23 

2,039 

1 

4 

7 4 0 

24*04 

2.731 

1 

27 

6 7 01 

25*07 

2,587 


5 

0 18 01 

23 *76 

2,6952 

54 

5 4 12 

25 *81 

2,203 


0 

7 l 11 

24 *26 

2,726 

i 

23 

0 7 111 

21 *45 

2,240 

4 

50 

5 11 11 


25 61 

2,303 

4 

8 

7 O 72 

25*0 

2.811 

* 

33 

5 10 03 

25 ‘32 

2.541 

4 

5 

0 17 02 

23 *82 

2.704 

I 

07 

4 4 2 


20 37 

2.007 

i 

37 

5 17 81 

25 *35 

2,400 


08 

1 7 01 

21 *88 

1.048] 

20 

0 9 2 


24 17 

2,507] 

10 

0 10 8 


24 77 

2.0312 

10 

0 10 0 


24*44 

2,7184 

1 

7 14 4 


24 *84 

3,043] 

57 

5 O 0 


1 24 *61 

2,109] 

38 

5 16 61 

25 *48 

2,402] 

40 

5 11 4 


25*78 

2,413] 

22 

6 10 2 


24*7 

2,602 


11 

6 10 () 


24 *01 

2,0503 

24 

0 11 1 


23 57 

2,440 


2 

7 12 1 


25*55 

3,000] 


25 

0 9 0 


24 *04 

2,491 


10 

0 10 10j 


23*11 

2,488. 


20 

0 4 11 


25*11 

2,548 


40 

5 14 2j 


24*68 

2,368 


64 

4 2 0| 


29*23 

2,262 


18 

0 7 0j 


24*50 

2.620 


51 

5 7 li 


27*8 

2,408 


40 

5 5 7 


24 *54 

2,22*5 


48 

5 10 4 


25 55 

2.334; 


43 

5 11 52 


24*51 

2.827, 


62 

4 12 6| 


23*0 

l,784j 


65 

4 8 51 


26*08 

2,004 


51 

5 0 0 


24 66 

2,216* 


26 

6 4 2 


23*2 

2,402] 


13 

6 33 10f 


23*76 

2.694] 


17 

6 10 3 


24*91 

2,003# 


30 

5 15 101 


25*26 

2,4301 


47 

5 0 4* 


26*37 

2,364] 


54 

4 19 0 


20*16 

2,297 


62 

4 6 31 


24 *06 

1,0403 


59 

4 15 4$ 


24*27 

2,007] 


35 

6 35 7 


25*24 

2,6161 


7 

7 3 7* 


.26*92 

mm* 


.. i 

106 12 0~ 


,, 

• > 
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ORCHARD AND GARDEN NOTES. 

E . E. Pcscott , F.R.H.S., Principal , School of Horticulture, Burnley . 

The Orchard. 

Manuring . 

The expediency of adding food supplies to the soil will now come 
under the consideration of the fruit-grower. Tt is not wise to 
recommend any general manure, as soil and climatic conditions vary 
considerably throughout the State. Humus in the form of any 
decayed animal or vegetable matter may now be added, and it will 
prove beneficial and reproductive. Lime may also be applied at 
this time. The dominant influence of lime will always be felt in 
a beneficial manner in orchards, provided it be not used too 
frequently. 

it is far more important, however that the soil be placed in a 
perfect physical condition by draining, subsoiling, and thorough 
cultivation, so that the tree roots may derive the greatest possible 
benefit from the soil itself. Then, when that is done, the grower may 
turn to soil additions as a further means of increasing his yield. 

Manuring, except, with quick-acting manures such as nitrate of 
soda and potash and sulphate of ammonia, should be carried out in 
the autumn, and preferably before the autumn ploughing. There 
are several methods by which the soil may be enriched for orchard 
trees; humus may be added in the form of animal manures, green 
manures, plant or animal refuse; the trees may be stimulated by a 
chemical plant food; or the food in the soil may be released by the 
application of lime in one of its many forms. Whatever method is 
selected, it is wise to adopt a regular system of rotation, so that the 
soil may be assisted and enriched in a different manner each year, 
and so that it may not be over-docked with any one particular form 
of tree food. 

Pests. 

Orchards will benefit if an attack is now made upon the codlin 
moth. All hiding places, nooks and crannies, wherever the larval* 
have hidden, should he thoroughly searched and cleaned out. The 
orchardist has far more time now to do this work than he will have 
in the springtime. 

It is now a favorable time to spray the trees where such pests as 
Bryobia mite, woolly aphis, scale species, and peach aphis have been 
or are prevalent. 

Any of the recognised sprays are suitable, these being red oil, 
crude petroleum, kerosene emulsion, or lime-sulphur wash. The latter 
wash is again becoming popular, partly owing to its effectiveness, 
ami also to its possessing certain properties as a fungicide. 

Flower Garden. 

The month of May is a suitable one for the preparation of new 
flower beds. In starting on this important work, the first essential 
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is good drainage. The fertility of the soil depends so much on its 
ability to free itself of all surplus and unnecessary water by being 
in a good mechanical condition. This is of far greater importance 
than increasing the value of the soil by the addition of organic 
manures. The latter is by no means to be despised, but a correct 
condition with good drainage is the first necessity. 

The new beds should be well trenched into the clay, or the subsoil. 
It is not advocated that the trenching shall be excessively deep. 
Much labour lias been lost in the past by deep trenching, and no very 
definite results have been produced. 

The subsoil surface should be trenched so that the soil moisture 
may soak into it, and so that the plant roots may be able to penetrate 
into the subsoil. Then the surface soil and loam should be thoroughly 
cultivated and broken up. These remarks apply especially to the pre¬ 
paration of rose beds. Tf new ground is being broken up, the addition 
of from 4 to 5 cwt. of lime will be a distinct advantage. The lime should 
be well worked into the soil. The addition of stable manures to the 
soil may now be carried out. Too heavy dressings are not- advised, 
as an accumulation of manure in the soil is likely to set up sour and 
unhealthy conditions. The manure should be thoroughly mixed with 
the soil. 

It is not too late to sow sweet pea seeds, but the best results come 
from early planting. The planting of these seeds should not be 
delayed. Better results will be obtained if the seeds are sown in 
boxes, pots, or seed beds, and planted out when the young plants 
are 2 or 3 inches high. The crown should be pinched out at trans¬ 
planting, so that the plant will “stool” or branch out better. 

At the end of the month a start may be made with the autumn 
digging, pruning, and clearing up. Manure may be dug into the 4 
beds, well below the surface*. All leaves and light litter should also 
be dug in. If necessary, a light top dressing of lime may be given 
after the digging has been completed. 

As much garden litter as can be saved should be rotted down for 
future use; the rough litter and strong stems should be burned, and 
the ashes returned to the soil. 

Flowering shrubs should be pruned only after flowering season 
of each plant has passed. 

By this time all bulbs and tubers for spring flowering will be 
planted, and in many instances these are above ground. They should 
be protected from the ravages of slugs, snails, and other pests. 
Summer flowering bulbs and allied plants, such as iris and lilium, 
may now be planted. 

Chrysanthemums, delphiniums, dahlias, perennial phlox, poly¬ 
gonum, and other herbaceous perennials may now be cut down, and 
if necessary lifted for storing 

Rose cuttings may now be planted, and Iceland poppies and 
pansies should be planted out from the seed beds. 

Vegetable Garden. 

The remarks in the flower garden notes referring to preparation 
of new beds also apply to the kitchen section; this being the time for 
good, soil wort Only where deep-rooting vegetables are to be grown, 
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such as carrots and turnips, the soil and subsoil should be deeply 
worked so as to allow a ready root run for these vegetables. 

A dressing of lime will be of great value in every section of the 
kitchen garden. This will especially help to minimize future attacks 
of insect and fungus pests. 

All asparagus plots should be cleaned out, cut down, and kept- 
in good order. A light dressing of stable manure may be given to 
the beds. 

Plantings may be made of all seedlings, such as cabbage, cauli¬ 
flower, lettuce, onions, &c.; and seeds of carrot, leek, lettuce, onion, 
peas, radish, turnip, parsnip, broad beans, &c., may be sown. 


STATISTICS. 

The Victorian Wheat Harvest. 

Mr. A. M. Laughton, Government. Statist, has issued the following return, 
showing the actual area under cron and the vield of wheat for the seasons 
1911-12 and 1912-13: 


CoUUti(‘H 

(too graphically 
Arranged 

■* 

Artift in Acres. 

Produce in Bushels. 

Average per Acre 
in Birdie Is. 

1011 12 

1*02-13 

11M1 -12. 

1012*13. 

1011-12 

1012-13. 

Grant 

17.505 

12,418 

183,982 

207,918 

10*47 

10 74 

Talbot .. 

14.751 

11,973 

162.168 

190,709 

10*99 

16-43 

Grenville 

45.057 


516,402 

789,824 

11-83 

19-53 

Hampden 

20,333 


195,258 

463.289 

9-00 

19-27 

Ki|>oii .. 

68,162 

! V 

554,715 

1,669.259 

814 

19-96 

Jyowan .. 

100.384 

143,314 

1,592,602 

1,962,154 

9-93 

13-69 

Boning .. 

315,408 

274,956 

3,760,294 

4,072.629 

11-92 

14-81 

Kara Kara 

127,289 

114,260 

1,541,418 


12*11 

14.70 

Weeah .. 

00,332 

91,188 

328,113 

914,922 

4*95 

10 03 

Karkarooe 

332.984 

376,389 

1,943,43(1 

2,851,807 

5-84 

7-58 

Tatchcra 

217,003 

236.672 

1,410,192 

1,664,955 

6-48 

7*03 

Gun bower 

38,351 

35,888 

380,245 

378,181 

9-91 

10-54 

Gladatone 

122,830 

100,424 

1,428,613 

1,305.528 

11*63 

1300 

Bendigo 

128,601 

117,363 

1,571,5(H) 

1,686.702 

12-22 

14-37 

Kodnev 

124,905 

115,776 

1,436,022 

1.090,814 

11 -50 

14*60 

Moira 

279,701 

229,836 

3,028,612 

3,337,746 

10*83 

14 52 

Delatito.. 

12,310 

11,986 

123,713 

234,018 

10*04 

19*52 

Bogong 

41,714 

35,595 

400.242 

571,526 

9*59 

16 06 

Remaning counties 

31,000 

29,054 




18*77 

Cut for grain 

2,164,060 

2,085,216 

.. 




Cut for hay 

304,388 

I 386,i> 70 

•• 



•• 

Total 

2,488,454 

2,471,586 

20,891,877 

26,223.104 

9-05 

12*58 


Note. —The re juireme its for seed and consumption in 1 U3 are estimated at 9.000,000 

bashed 
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Rainfall in Victoria.—First Quarter, 1913. 

Tablk showing average amount of rainfall in each of the 26 Basins or Regions con¬ 
stituting the State of Victoria for each month and the quarter, with the corre- 
sponding monthly and quarterly averages for each Basin, deduced from all the avail¬ 
able records to d*ite. 



.January. 

February. 

March. 

Quarter. 

Basin or District. 


si. 


£ 


& 




1 

? 

•> 

1 

8 

> 

*5 

o 

t 

> 

1 

> 


H 

< 

H 


H 

< 

H 

< 


poirtK 

point*. 

points. 

points. 

points. 

points 

points. 

points. 

Glenelg and Wannon Rivers 

40 

115 

127 

110 

30(5 

168 

473 

m 

Fitaroy, Eumerella, and Mem 

.U 

137 

113 

181 

363 

188 

533 

504 

Rivers 







553 

461 

Hopkins River and Mount. 
Emu Creek 

45 

139 

166 

132 

342 

190 

Mount Elephant and Lake 

•So 

144 

212 

125 

479 

202 

726 

471 

Corangamite 

Cape Otway Forest 

S3 

202 

137 

170 

627 

200 

847 

66* 

Muorabool and Barwon Rivers 

33 

143 

165 

130 

637 

203 

835 

476 

Werribee and Saltwater Rivers 

1*5 

142 

89 

146 

597 

215 

712 

503 

Yarra River and Dandenong 

m 

222 

no 

192 

644 

306 

817 

720 

Creek 

Koo-wee-rup Swamp 

4(5 

233 

103 

166 

720 

296 

869 

695 

South Gippsland ... 

78 

235 

93 

175 

686 

326 

857 

736 

Latrobe and Thomson Rivers 

11 

: 41 

144 

173 

697 

297 

918 

711 

Macallister and Avon Rivers 

44 

1S3 

76 

150 

778 

217 

898 

550 

Mitchell River 

35 

268 

71 

217 i 

766 

237 

872 

720 

Tambo and Nicholson Rivers 

34 

235 

85 

171 

810 

300 

929 

706 

Snowy River 

72 

303 

151 

223 

9 0 

299 

1,153 

639 

825 

Murray River 

102 

119 

87 

119 

450 

164 

402 

Mitta Mitta and Kiewa Rivers 

! 179 

J78 

131 

161 

787 

307 

1,097 

646 

Ovens River 

185 

180 

148 

161 

608 

286 

941 

627 

G*’ulburn River 

79 

141 

126 

120 

488 

185 

693 

446 

Campaspe River ... 

Loddon River 

20 

116 

152 

133 

422 

168 

594 

417 

1‘? 

93 

139 

112 

378 

132 

529 

337 

Avon and Richardson Rivers 

3 

6 < 

61 

96 

245 

115 

309 

279 

Avoea River 

« 

69 

91 

89 

277 

126 

376 

284 

Eastern Wimmera ... 

9 

81 

138 

115 

227 

152 

374 

348 

Western Wimmera... 

! 12 

63 

162 

82 

1 '2 

112 

326 

257 

Malice District 

10 

55 

55 

89 

304 

99 

369 

243 

The whole State ... .. j 

48 i 

136 

116 

128 

550 ! 

184 

714 

448 


N.B.- 100 point* « 1 inch. 


H. A. HUNT, 

QmmonvwkUh Aftieorohyint 
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Perishable and Frozen Produce. 


I description of Produoe. 


Rutter 

11 *. 

Milk (dried) 

... cases 

Milk (coned.) .. 

. H 

Cheese 

... lbs. 

Ham and Bacon 

... « 

Poultry 

head 

•*«». 

... dozen 

Mutton and Lamb 

carcases 

Beef. 

quarters 

Veal... 

carcases 

Pork... 

.. n 

Rabbits and Hares 

pairs 

Sundries 

11 *. 


Exports from 8tat*. 


Deliveries from 
Government Cool Stores 


(Quarter ended 

31 . 3 . 13 . 

9,044,252 
2,171 
1,052 
30,600 
8,040 
2,130 1 
I 

380,817 ! 
12,732 ! 
m j 

272,904 | 


Quarter ended 

31.3.12. 

12,066,660 

1,203 

2,899 

34,440 

102,720 

4,170 

436,564 
8,041 
1*075 
2,319 
155 676 


Quarter ended 
•0.3.13. 


9,783.872 


21,240 

***182 

2,724 

8,913 

284 

13 

156 

151,063 

63,675 


Quarter ended 
31 . 3 . 12 . 

13,309,016 

' 10 
17,850 

2,923 

8,182 

13,078 

232 

13 

1,134 

86,984 

24,393 


K. CROW K, Exfrtyrl* Su/teriuttndenl. 


Fruit, Plants, Bulbs, Grain, See. 


Imports and Exports Inspected for Quarter ei.ding 31/3/13. 


Description of 

( » CKK lh 

Import*. 

State. Ovtfwea. 

Export*. 

i 

Dew'ripuon of 
Goods. 

Iinjtort*. 

Export*. 

Overt**. 

Inter- 

State. 

Oversea. 

! 

Overttea 

Apple* 

415 


235,548 

Logs 

29 

2,502 


Apiicotrt . 

1,621 

; — 

28 

Lltn»eed 

_ 

210 

_ 

liaiianas, bunches 

56.337 

; 19,612 


i Mangois . . . 

14 

_ 

_ 

Knuanas, cases 

5,523 

15,049 


Melons ... 

4 


_ 

Barley ... 

123,863 

9,197 


1 Nutmegs 

- 

242 

— 

Beans 

84 

71)1 

— 

Nuts 

102 

3,217 

_ 

Black berries 

466 — 

_ 

Oats 

, 6,890 

1,394 

_ 

Black Currants ... 

241 

— 

— 

Onions ... 

i 176 

_ 

_ 

Bull* . 

20 

160 

22 

Oranges... 

: 27,454 

7,684 

— 

Cherries... 

2 

_ 

165 

Passion Fruit 

824 

_ 

— 

Chillies ... 

— 

211 


! Peaches . 

3 

_ 

79 

Cocoa beans 

— 

806 

— 

! Pears 

4 

_ 

40,683 

CocoaiMU* , . 

171 

— 

i _ 

Peas, dried 

1,053 

186 

_ 

Coffee Wans 


1,041 

— 

; Pepper ... 

—- 

171 

_ 

Oopra ... 

- 

1,267 

! — 

1 Persimmons 

; 99 

_ 

— 

Cucumbers 

132 


— 

| Pineapples 

22,363 

... 

361 

Hates 

— 

6,703 : — 

Plants, Trees, Ac... 

! 68 

363 

3 

Fruit- 




! Plums ... 

; 4 

_ 

660 

Canned 

— 

... 

1,871 

Potatoes 

j 23 

1 

1,693 

Dried 

1 

1,520 

188 

Quinces ... 

i _ 

- ! 

! 40 

Mixed 

19 

172 


Raspberries 

i 46 

i 

- 

Crapes ... 

«* 

4 

— 

106. 

Rice 

i 4,078 

19,360 

_ 

Coosehqrries 

101 

- 

_ 

Seeds 

i 1,461 

12,156 

46 

Oreen Ginger 

— 

791 

— 

Spice 

! — 

211 

— 


— 

75 

— 

Tomatoes 

j 336 

_ 

32 



1,415 

— 

Vegetables 

! 564 

284 


•lams, Bauens, Ad... 

— 

_ 

1,020 

Wheat, Crain, Ac... 

223 

30 


Lemons 

— 

7,6?1 

__ 

Yams 

6 

4 

—» 

LentBtt ... 


79 

. 








Grand Totals ... 

254,827 

114,676 

282,545 


Xo$al,uumb*r-nf packages inspected lor .quarter ending Hist March,-1918 a 651,948. 

& MEEKBWi, Mor M 
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REMINDERS for JUNE. 

LIVE STOCK. 

Horses. —Those stabled can be fed liberally. Those doing fast or heavy work 
should be clipped; if not wholly, then trace high. Those not rugged on coming 
into the stable at night should be wiped down and in half-au-hour’s time rugged 
or covered with bags until the coat is dry. Old horses and weaned foals should be 
given crushed oats. Grass-fed working horses should be given hay or straw, if there 
is no old grass, to counteract the purging effects of the >oung growth. Old and 
badly-conditioned horses should be given some boiled barley. 

Cattle. —Cows, if not housed, should be rugged. Rugs should be removed in the 
daytime when the shade temperature reaches 60 degrees. Give a ration of hay or 
straw, whole or chafTed, to counteract the purging effects of young grass. Cows 
about to calve, if over fat, should be put into a paddock in which the feed is not 
too abundant. Calves should be kept in warm dry shed. Cows and heifers for 
early autumn calving may be put to, the bull. 

Pigs. —Supply plenty of bedding in warm, well-ventilated styes. Keep styes 
clean and dry. Store pigs should be placed in fattening styes. Sows in fine 
weather should be given a grass run. Young pigs over two months old should be 
removed from lucerne run. 

Sheep. —Feed being plentiful, ewes should mother their lambs well. Lambs 
and dry ewes should therefore be in good order and sell well during the winter. 
Lambs born early from roomy merino ewes (especially if by good Leicester rams) 
should soon be ready m northern areas and sell well from now on, when up to 4^ 
to 50 pounds live weight. Maintain supply of milk producing grass for ail ewes 
with lambs, this being a most critical stage. 

Pout try. —Forward pullets should now be placed in winter scratching shed, fed 
liberally, and given fresh water daily. Supplies of shell, grit, and charcoal should 
always be available. Rest the breeding pens; dig them up and sprinkle lime 
thioughout. Sow a mixture of Knglish grass and clover; this not only removes 
taint m soil, but provides excellent green fodder for stock. Where possible, lucerne 
should now be sown for summer feed. Meat (rooked) and mai/e are aids to egg 
production duiing cold weather. Feed hot mash at daybreak. Clean drains. 


CULTIVATION. 

Farms. —Plough potato land. Land to be sown later on with potatoes, mangolds, 
maize, and millet should be manured and well worked. Sow malting barlev and 
finish sowing of cereals. Lift and store mangolds, turnips, Ac. Clean out drains 
and water furrows. Clean up and stack manure in heaps protected from the 
weather. 

Orchard. —Finish ploughing; plant young trees; spray with red oil or petroleum 
for scales, mites, aphis, Ac.; carry out drainage system; clean out drains; com* 
mcnce pruning. 

Vegetable Garden. —Prepare beds for crops; cultivate deeply; practise rotation 
in planting out; renovate asparagus beds; plant out all seedlings; sow radish, peas, 
broad beans, leeks, spinach, lettuce, carrot, Ac.; plant rhubarb. 

Flower Garden .-—Continue digging and manuring; dig all weeds and leafy 
growths; plant out shrubs, roses, Ac.; plant rose cuttings; prune deciduous trees 
and shrubs; sow sweet peas and plant out seedlings. 

Vineyard. —Thoroughly prepare for plantation land already subsoiled for the 
purpose. Remember that the freer it is kept from weeds from this forward, the 
leas trouble will there be from cut-worms next spring. Pruning and ploughing 
should be actively proceeded with. In northern districts plough to a depth of seven 
or eight inches. Manures should be applied as early as possible/ 

CtH&r .—Rack all wines which have not been previously dealt with. Fortify 
sweet wipes to full strength. 
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VoL X I, Part 6. 

THE PIG INDUSTRY. 

(Continued from page 255, VoL X.) 

Eg R. T. Archer , Senior Dairy Inspector . 

IV.—FATTENING PIGS. 

The system of feeding the sow has already been dealt with.* We 
have now to eonsider the best method of producing pork or bacon of 
a quality that will command the best class of trade, at the same time 
having clue regard to the economical aspect of the business which 
alone will enable us to derive profit from the undertaking. 

The object of feeding pigs is to convert forage into palatable and 
nourishing food of the highest quality for man in the most economical 
manner. The quality must be such that it will suit the highest class 
of trade, where the highest prices are paid for a suitable article. This 
alone will make the industry remunerative. Formerly, the popular 
taste was for a heavy weight fat baeon, but during the last twenty 
years the taste has undergone a considerable change, as at the present 
time what is in greatest demand is a young, lean, juicy, sweet, mild- 
cured bacon. Fortunately for the producer also this class of product 
is the most economical and remunerative to provide, for the young 
pig has greater powers of digestion and assimilation; and while a 
young pig will he able to produce a pound of green pork out of about 
4 lbs. of food, a fully-matured animal or backfatter may take 6 lbs. 
or more. So that, taking pollard at Is. per bushel, or .6 of a penny 
per lb., in a young pig the pork would cost for feed 2V*>d. per lb; while 
a backfatter, taking 6 lbs. of pollard to 1 lb. of meat, would cost S^d. 
In the former ease it may be safely reckoned that 4d. per lb. on an 
average will be realized, while for the latter only 2V 2 d. to 3d. will be 
returned. 

In addition to cost of food there are other expenses to be consi¬ 
dered, which may be put at y%d. per lb. 

* Jmtrtttl of Agriculture, Viet., April, 1012. 
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Feeding. 

The pig is the most economical meat producer of all farm stock. 
i.e., it produces more meat for the amount of food consumed than any 
other animal. This is illustrated by the following figures:— 


Grain required for 100 lbs. ok Live Weight Gained. 


— 

Bariev 

Maize. 

Oat 1 * 

Pease. 

Wheat. 

Pigs 

. 418 

485 

■M 

439 

452 

Sheep 

453 

502 

IHfffSi 

522 

582 

Cattle 

914 

1,028 

1,032 

911 

1,090 


Amount of Pork produced per acrf. from Various ("hops* 


— 

Bushels 
per acre. 

Pounds 
of Grain. 

Grain per 
lb. of Meat. 

Pork 

per Acre. 

— 

Wheat 

15 (60 lbs.) 

900 

5 

180 @40. 

£ a. d. 
3 0 0 

Barley 

35 (50 lbs.) 

1,750 

5 

350 

- 5 16 0 

Oats 

40 (40 lbs.) 

1,600 

5 

320 „ 

5 6 8 

Maize 

40 (56 lbs.) 

2,240 

5 

440 „ 

7 9 4 

Pease 

25 160 lbs.) 

1,500 

5 

300 .. 

5 0 0 

Green clover 

54 tons 

= 12,320 

15 

821 „ 

-13 13 8 

Green lucerne 

3' 

= 6,720 

15 

448 


Green lucerne (4 cuts)^ 

12 „ 

= 26,880 

J5 

1,792 

29 14 0 


Average Birth Weight and Weekly Gains of Pigs before and after Weaning. 


Before Weaning, 10 weeks, average of 12 Utters, 

86 pigs. 

After Weaning. 7 weeks, average of 8 
Utters, 62 pigs. 

Week. 

Average 

Weight. 

Gain. 

Week. 

Average 
Weight , 

Gain. 


lbs. 

lbs. 


lbs. 

lbs. 

At birth 

25 

, , 

,. 



1 . 

4*4 

1 *9 

10 

41 *5 


2 .. 

7*0 

2*6 

11 

46*7 

5*2 

3 .. 

9*8 

2*8 

12 

52 0 

5*3 

4 ,. 

12*5 

2*7 

13 

58*3 

6*3 

5 .. 

15*6 

3*1 

14 

64*2 

5*9 

6 .. 

18*6 

30 

15 

69*8 

5*6 

7 .. 

22*6 

4*0 

16 

70*5 

6*7 

8 .. 

27*8 

5*0 

17 

84*1 

7*0 

9 .. 

33 1 

5*3 

# # 



10 . 

38*5 

5*4 j 

• * 


•• 


The heaviest pig in these litters weighed 3.6 lbs. at birth, and the 
lightest 1.6 lb.; the average for the lot being 2.5 lbs. During the 
first week after birth the pigs made a gain of 1.9, or an increase of 
76 per cent. The tenth week showed a gain of 5.4 lbs., equal to 
14 per cent. For the seventeenth week there was a gain of 7.6 lbs. 
or 6.3 per cent. ' 
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Weekly Gaiks of Pios from Birth to Maturity.—Wisconsin Station. 


Age or Weight of Pigs. 

Weight 
oi Pigs. 

Gain 

in 7 Days. 






lbs. 

Per cent. 

At birth 





2*5 

., 

First week 





4*4 

76 

Second week *. 





7 0 

59 

Third week 





9-8 

40 

Fourth week .. 





12-5 

28 

Fifth week 





15*0 

25 

Sixth week 





18*6 

19 

Seventh week .. 





22*6 

22 

Eighth week .. 





27 *8 

23 

Ninth week 





381 

19 

Tenth week 





38*5 

16 

Under 100 pounds 





78 

7*0 

„ J50 „ 





128 

6*0 

.. 200 ,. 





174 

5*0 

250 „ 





226 

4*1 

.. 300 ,. 





271 

3*8 

„ 350 „ 

• • 


•* 


320 

3*1 


As showing the increased cost per pound of gain with the increase 
of weight, Professor Henry gives the following table, which is the 
result of feeding over 2,200 pigs:— 


Weight 

of 

Pig s. 

A\erace 
Feed 
per Day. 

Feed 

eaten Daily 
per 190 lb 
hive 

Average 
Gain 
j»er Day. 

Feed 
eaten for 
each 100 lbs. 
of 

Pent per lb. with 
Pollard at la. per 
Bushel. 


Weight. 


Gain. 

Live Weight. 

Carcase. 

lbs. 

lbs. 

IV)S. 

lbs. 

lbs. 

Fence per 
lb. 

Pence per 
lb. 

15-50 .. 

0*223 

5*95 

■3 m 

293 

1 *758 

2*197 

50-100 .. 

3 *3o 

4*32 

. . . 

400 

2*40 

3*0 

100-150 .. 

4*79 

3*75 


437 

2*62 

3*37 

150-2C0 .. 

5*91 

3 43 

1 24 

482 

2*89 

3 61 

200-250 .. 

6*57 

2*01 

1 33 

498 

2-98 

3*73 

250-300 .. 

7*40 

2*74 

1*46 

511 

3*06 

3*82 

300-350 .. 

7*50 

2*35 

1*40 

535 

3*21 

4*01 


Preparation of the Food. 

Cooking Feed for Pigs. 

Henry says:—“While the practice of steaming roughage for cattle 
has been universally abandoned wherever undertaken, much is still 
said concerning the advantages of cooking feed for swine. This 
subject has been carefully investigated at our stations with practically 
concordant results, so that we are not without definite help on an 
important topic.” 

A great number of experiments have been conducted to determine 
the value of cooking the feed for pigs, the results being almost without 
exception in favour of not cooking. Including all the tests, so far as 
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known, the average shows that 476 lbs. of uncooked meal or grain 
were required for 100 lbs. of pork; while after it was cooked 505 lbs. 
were required. This shows a loss of 6 per cent, of the feeding value 
through cooking. 

Soaking Meal versus Dry Meal. 

Comparing the value of feeding meal or grain soaked with water 
as against the same feed dry, 451 lbs. of soaked food was equal in 
feeding value to 483 lbs. of dry grain or meal; a difference of 7 per 
cent, in favour of soaking. That will show 13 per cent, in favour 
of soaking over cooking. 

Mixing the Feed. 

It has been found that by mixing two or more grain feeds, the 
amount required for pork production is reduced by 20 per cent. The 
greater the variety the better the result. 

The Value op Shelter. 

In testing the value of shelter in pig feeding it was found that 
those kept in an open yard required 117 lbs., or 25 per cent, more 
corn for every 100 lbs. gain, than those given shelter. 

It is estimated that the maintenance requirement of the pig is 
about 2 lbs. of feed equal to pollard for every 100 lbs. live weight, 
and it is only what they eat above that amount that they can convert 
into meat. Provided they are properly bred, the more they can be 
persuaded to cat in 24 hours the more profitable they arc. 

Exercise. 

The results of tests extending over four years, comparing the 
feeding of pigs kept in small pens and allowing exercise in yards or 
riui of pastures show that those in pens or sties averaged a daily 
increase of weight of .9 lb., requiring 512 lbs. of feed for every 100 lbs. 
of increase; while those allowed a run increased at the rate of 1.1 lb. 
daily at a cost of only 420 lbs. of feed for 100 lbs. increase. 

This shows .2 of a lb. greater daily gain, and a saving of 92 lbs. 
of grain or 18 per cent, of the feed in making 100 lbs. of pork in 
favour of yard or pasture over close confinement. 

The Canadian system is generally to let them run on grass while 
fattening. Experiments recently conducted on an extensive scale 
at the Illinois Experiment Station—thirteen experiments with 618 
pigs—prove that young and growing pigs require plenty of exercise. 
This appears to have its chief value in its influence over the respira¬ 
tory and digestive organs. When changed from a place where they 
have plenty of exercise to where they have little room, they eat less, 
and the result is smaller and usually more expensive gains. 

Water. 

It has been mentioned that the food for fattening pigs should not 
be fed in a sloppy condition, but about the consistency of oatmeal 
porridge. Careful investigation goes to show that the proper propor¬ 
tion of water to feed is about 3 to 1. 

At the Yorkshire College Farm two pens of six each were fed 
equal parts of barley-meal and pollard. In one case the mixture was 
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soaked with four times its weight of water, while in the other only 
twice its weight of water was used. The former was fed in a sloppy 
condition, the latter was of the consistency of oatmeal porridge. 
Both lots were allowed as much food as they would eat, and those 
having the drier food had access to a water trough. In eight weeks 
the pigs getting the wetter feed increased by 334 lbs., while the other 
gained 458 lbs. (live weight). The pigs of the former consumed 1,904 
lbs. of food, while those of the latter ate 2,254 lbs. The proportions 
of food consumed to weight gained were— 

In those getting much water ... . . ••• 5-7 

In those getting less water ... ... ... 4 9 

The pigs fed on the drier food thus made 124 lbs. more increase 
in live weight, and yielded about 102 lbs. more pork; while each 1 lb. 
of increase in live weight was obtained by the expenditure of .8 of 
1 lb. of feed less than with the other animals, equal to VL>d. per lb. 
The extra cost of food was about 19s.. but the value of the increased 
quantity of pork was about 42s. 6d., leaving a net gain of 23s. 6d. 
for the pen receiving the drier food. The extensive feeding experi¬ 
ments conducted by Harris for the Wiltshire County Council prove 
also that 3 lbs. of water or 3 lbs. of skim milk to 1 lb. of meal are the 
bevst proportions. 

A plentiful supply of water should always be provided for pigs 
to drink; and also, where possible, to wallow in, particularly in hot 
weather. These animals are often severely affected by heat, and on 
hot days a careful watch should he kept to see that they are not 
suffering. If they are, they should be well doused with water. 

Feed. 

P( as. —This feed is rich in protein, and consequently good for 
young pigs and production of lean bacon. If fed whole, they are 
very palatable, but a big percentage is wasted, passing through the 
system undigested. Pea-meal is a valuable feed but should never 
be fed alone; its close heavy nature renders it difficult to digest, and 
the pigs are apt to sicken. It combines well with barley or barley and 
pollard. A few well-ground oats may also be added. 

Beans .—While this grain is rich in protein, and will be valuable 
in enriching the ration in this requirement, if fed in any considerable 
quantity lias the undesirable result in producing soft bacon—one of 
the worst of faults. When available, it should be fed in conjunction 
with other grain. It is a valuable crop to grow, however, as very 
heavy yields can be obtained. 

Barley. —4t may be safely said that this is the best of all the gram 
feeds for the production of bacon, taking into consideration both 
quantity and quality. It should always be crushed, and for young 
pigs should be mixed with pollard, a little barley meal to commence 
with, and gradually increasing the proportion. 

Wheat .—'This is a valuable feed for bacon, and would often give 
better returns when converted into pork than sold in its natural con¬ 
dition. As 5 lbs. of wheat will produce 1 lb. of pork, on an average, 
1 bushel of 60 lbs. will produce 12 lbs, of pork, at 4d. gives 4s. per 
bushel for the wheat; or, deducting x /%d. per 1 lb. for working expenses, 
would return 3s. 6d. net for wheat. Split or damaged wheat may be 
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turned into profit in this way; and when market rates are below the 
price indicated, the above profit may be derived by converting it into 
pigs. 

Rye .—This has a little lower feeding value than wheat. When 
compared with barley, it will produce about the same quantity, but 
the quality will be inferior, and it should be fed in conjunction with 
other food. 

Oats .—Where oats are largely used for pigs the husks are removed, 
and then they are excellent feed both for quality and quantity. They 
are of too fibrous a nature for young and fattening pigs, although a 
little crushed fine may be mixed with other food. The famous York 
hams are supposed to owe much of their excellent flavour to the fact 
that the pigs are largely fed on oatmeal. 

Oat Branning is generally cheap, and, being palatable and rich in 
protein, may be used with advantage. 

Pollard .—This is an excellent food for pigs of all ages and for all 
purposes. It has the reputation of producing bacon of rather a soft 
nature, and consequently should be fed with some other grain. When 
fed with skim milk it gives very satisfactory returns. 

Oil Cakes are expensive, and have not been found very satisfactory 
for pig feeding, so we may leave them out of consideration. 

Bran, although rich in protein, must not be looked upon as a 
fattening food, while it is a very good milk producer, fed to the suck¬ 
ling sow. The principal value of bran is medicinal, helping to keep 
the bow T els regular. A careful watch must be kept to see that pigs 
do not become constipated, as this quickly leads to or is indicative of 
serious trouble if not corrected. Bran in the food is very valuable 
for this purpose. 

Maize .—In America, where maize is very cheap, it is largely fed 
to pigs, and produces a large weight of meat for the amount consumed. 
In this country also in those districts where maize is grown extensively, 
and owing to distance from railway communication, and consequent 
difficulty in getting it to market, it is very largely converted into 
pork. When fed in large quantities the quality of the flesh 
is inferior, being soft, oily, and not a good colour. When fed 
sparingly, however, together with other grain, such as barley, pollard, 
and skim milk and potatoes, the results are satisfactory. Maize on 
the market is seldom very low in this country, and generally other 
grain foods are more economical. In the East Gippsland river flats, 
where usually from 80 to 100 bushels per acre of maize is grown, and 
it takes about 5 lbs. to produce 1 lb. of pork, about 3,000 lbs. per acre 
would be produced, which at 4d. per lb. amounts to £16 13s. per acre. 

Maize is not good food for young pigs if fed by itself or in any 
quantity. It is very deficient in mineral matter, of which young pigs 
are not able to extract sufficient to build up the necessary bone struc¬ 
ture. Henry gives results of tests illustrating this where pigs fed 
on maize lacked density of bone to such an extent that the breaking 
strength of the thigh bone was only 380 lbs., while at the same time 
that of pigs fed on milk, blood, and pollard was 503, a difference of 
32 per cent. Maize-meal fed by itself is close, heavy, and difficult to 
digest 

Maize Com and Cob Meal .—*While the maize cob itself is highly 
fihrbhs and innntritious, it becomes a valuable food when ground into 
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meal together with the grain, and owing to its mechanical effect in 
lightening the maize meal it increases its digestibility. This is a 
method of converting a waste product into a valuable food. In the 
maize-growing districts tons of cobs may be seen either burning or 
left to rot. Machines for grinding the com and cob are now on the 
market. 

Malt Coombs, or the sprouts from malt, is very rich in protein, and 
sweet. It may be mixed with other feed, and as it is generally 
cheap will have the effect of both enriching and reducing the cost of 
feed. 

Rice Meal is a feed largely used in Britain, but seldom heard of 
here. It is fairly rich in protein and phosphoric acid, and may be 
considered equal to barley. It should be mixed with some other food. 

Separator Skim Milk .—The pig will give the best returns for the 
by-products of the dairy if these are fed in a proper manner. To 
obtain full returns, however, it should be fed in conjunction with 
grain, &c. The tables given below ilustrate clearly how milk should 
be fed to secure the best results. 

At the Wisconsin Experiment Station, Professor Henry conducted 
nineteen trials with 88 pigs of all ages, to determine the value of 
separator milk in combination with maize meal. The proportion of 
milk to meal varied from 1 lb. to 9 lbs. of milk for each 1 lb. of meal 
fed, and the following table clearly shows the result:— 


Separator Skim Milk and Maize Meal required for 100 lbs. or Gain. 


When Kurd in)*. 

Number of 
Trials. 

Feed for 100 lbs. of Gain. 

Meal. 

Milk. 

1 lb. of Corn-meal to 1 to 3 lbs. skim milk 

3 

321 

■ 1 

1 lb. .. 3 to 5 lbs. 

8 

265 


lib. „ 5 to 7 U>«. 

5 

250 

■SIS 

1 lb. „ 7 to 9 lbs. 

3 

207 

m 


Assuming that 500 lbs. of maize-meal fed alone would have pro¬ 
duced 100 lbs. of pork (the average of a number of trials was 532), 
we find that with the first group 585 lbs. of skim milk effected a saving 
of 179 lbs. of maize-meal. On this basis, 327 lbs. of skim milk is equal 
to 100 lbs. of maize-meal, when fed in the proportion of not exceeding 
3 lbs. of milk to 1 lb. of meal. Taking maize-meal as a standard, we 
find the values of skim milk, when fed with maize-meal, in the varying 
proportion as follow:— 

Meal Saved by Milk Fed in Varying Proportions. 


When Fed in Proportion of— 


lbs. Milk. 


Haves lbs. 
Meal. 


1 lb. Maize-meal to 1 to 3 lbs. separator milk 
1 lb. ,♦ 3 to 5 lbs. „ 

1 lb. „ 5 to 7 lbs. 

1 lb. „ 7 to 9 lbs. v 


327 

446 

674 

652 


100 

100 

100 

100 
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The average of all:—475 lbs. skim milk equals 100 lbs. maize-meal. 
This places a money value on separator skim milk. The following 
table shows at a glance the comparative value of separator milk when 
fed to pigs, combined with meal, in different proportions and prices:— 



Value of 100 lbs. of 

Skim Milk. 


Price of Maize. 

When 
Feeding— 
1-rt lbs. of 
Milk to lib. 
of Maize* 
mcftl. 

When 
Feeding— 
7-9 lbs. of 
Milk to lib. 
of Maize* 
meal. 

Average 
of all 
Trials. 

8. d. 

1 2 per bushel 

s. d. 

0 7* 

3. d. 

0 4} 

fi. d. 

0 f>J 

1 4? „ . 

0 9 

0 5£ 

0 6 | 

1 7$ „ . 

0 I 0 £ 

0 6 J 

0 7A 

i 104 » . 

1 0 

0 7| 

0 8 | 

2 4 . 

1 2 

0 8 

0 9i 

2 4,, . 

1 3} 

0 9 

0 10 ^ 

36 „ .. .. .. 

t 

1 11 

1 H 

1 4 


This table shows that when maize is worth Is. 2d. per bushel, sepa¬ 
rator milk is worth, for pig feeding, 7^d. per 100 lbs., provided that 
not more than 3 lbs. of skim milk are fed with each 1 lb. of meal. If, 
however, 9 lbs, of milk be fed with each 1 lb. of meal, the milk is 
worth only 4 1 / 4d. per 100 lbs., and the average value is 5%d. Again, 
the value of the milk increases in proportion as does the price of meal. 
So that when maize is worth 3s. 6d. per bushel, 10 gallons of skirn 
milk is worth Is. lid., if fed in proportion of not exceeding 3 lbs. of 
milk to 1 lb. of meal. This shows the value of separator skim milk for 
production of pork or bacon. The Danes place the value at 6 lbs. of 
milk equal to 1 lb. of meal. Separator milk is ail digestible, it is rich 
in protein or nitrogenous matter, which is responsible for the produc¬ 
tion of lean meat and also bone, so being particularly valuable for 
young pigs, and the quality of the meat is high. 

Butter-milk .—Provided no water is added, this is of equal value 
to skim milk. It must be borne in mind that butter-milk from 
factories almost always contains a considerable amount of added water, 
sometimes as much as 50 per cent., and consequently by itself is not 
a sufficient food for pigs. Many instances can be given of considerable 
mortality among pigs fed solely on butter-milk, practically from star¬ 
vation, because they were not able to consume enough butter-milk 
plus water to derive sufficient nutriment to satisfy the demands of 
nature. But when the deficiency in solids is made up by adding meal, 
or even grass, roots, or other fodder, pigs are found to thrive on 
butter-milk. 

We have to remember that a pig requires about 2 lbs. of feed 
equal to pollard per day per 100 lbs. live -weight for the purpose of 
keeping up the system; that is, to keep up the temperature, repair, 
waste of tissue, &e., and that butter-milk contains 90 per cent, water 
and 10 per cent, solids. From the results of trials with some hundreds 
of pigs, it is found that pigs of 50 to 100 lbs. live weight consume on 
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an average 3.35 lbs. of feed equal to pollard per day. Pigs of 100-150 
lbs. live weight will eat 4.79 lbs., and those of 150-200 lbs. consume 
5.9 lbs. per day. It will be seen from this that it would be necessary 
that they should consume in the last case 59 lbs., or practically 
6 gallons of butter-milk, for the same result; and should the butter¬ 
milk be diluted by half, as is often the case, it would require half as 
much again, or 9 gallons, to produce this result. 

Whey .—This has not nearly the feeding value that separator milk 
or butter-milk has, especially for young animals, nor will it produce as 
good quality bacon, unless food rich in protein be used in conjunction 
with it. This is due to the fact that only a small percentage of protein 
remains in the whey, the bulk of it being removed in the form of curd. 
A high percentage of sugar, however, remains, and when mixed with 
food rich in protein, such as peas, beans, &c\, is a valuable food, 
particularly as it is easily digested and there is no waste. Whey has 
been found to have a higher feeding value than turnips 1 lb. for 
1 lb. when fed with meal. The Danes find 12 lbs. of whey equal to 
1 lb. of barley-meal, so that 2 lbs. of whey are equal to 1 lb. skim milk. 
This value can only be obtained by feeding it with a good proportion 
of meal, say 3 lbs. whey to 1 lb. of meal. 


Root Cuors for Feeding. 

All the root crops provide valuable pig food when fed in conjunc¬ 
tion with grain, and. unlike grain feeds, the roots are better cooked 
after having the earth removed by washing. If this is not done, the 
effect will probably be that it will scour the pigs too much. In the 
case of potatoes, the water must be thrown away, not mixed with the 
food, as there is a substance in the skin that has a prejudicial effect 
on the health of the pig if allowed to consume it. Artichokes, 
potatoes, mangels, beet, carrots, turnips, parsnips, pumpkins, cabbage 
—all are good. With regard to cabbage, Sanders Spencer says they 
are liable to cause constipation, which if not removed will frequently 
be followed by fever more or less dangerous. Some hold that turnips 
fed to pregnant sows are liable to produce abortion. Mangels and 
turnips are not conducive to prime quality pork. 

Potatoes have been proved to be valuable as a food for production 
of pork when fed in combination with grain, and more especially w T ith 
the addition of skim milk or whey. The most satisfactory of all 
being 1 lb. grain to 3 lbs. skim milk and 3 lbs. potatoes. Four lbs. of 
potatoes are equal to 1 lb. of grain. 

Sugar-beets .—Pigs seem to prefer sugar-beet to almost any other 
kind of roots. Only limited quantities of roots should be fed to 
fattening or very young pigs. 

Artichokes ( Jerusalem ).—Of this plant, Mr. Potts, Principal of 
Hawkesbury College, writes:—“This is a flowering perennial plant 
which has in the past been overlooked as a valuable food for pigs. It 
grows from 6 to 9 feet high, and, when in bloom, seen from a 
distance the crop looks like one of miniature sunflowers. The stalks 
are frequently used for feeding sheep, or conversion into silage, and 
the tubers afford a palatable and succulent food for pigs. The plant 
is very persistent in growth, and if raised in suitable soil is difficult 
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to eradicate. Enough tubers, as a rule, are left each year to continue 
the crop, hence it is wise to set apart a permanent paddock for it, 
or the odd comers of a farm or waste places of little value for other 
crops may be used for growing artichokes. 

The plant is extremely hardy; it resists frost and drought. Whilst 
the best crops are raised on good mellow loams, profitable yields are 
secured on stiff clay lands, light sandy or gravelly soils. 

The land is best suited where the drainage is good; in fact, any 
soil suitable for potatoes will answ T er for artichokes. It is a crop that 
requires little attention w r hen it is established. The soil nGeds thorough 
cultivation. It should be deeply ploughed about May or June. During 
the winter it may be harrowed occasionally, lightly re-ploughed about 
September, and well manured. The tubers are then planted by drop¬ 
ping them into furrows 3 feet apart with a space 2 feet between the 
tubers. Tf the sets are small, plant whole, while large ones may be 
cut. Cover by turning a furrow over them. About 4 cwt. of tubers 
will plant an acre. The crop matures in five months. Should rain 
fall immediately after planting, the harrow may be run, over the land 
to fine the surface. This should be repeated when the plants are 
4 inches high. It checks evaporation, destroys weeds, and will not 
injure the crop. Later on the cultivator should be kept moving 
between the rows about once a month. 

When the crop flowers and the tops droop and die, about April or 
May, it is ready for harvesting. The average yield will be from 
7 to 8 tons per acre. 

Two varieties have been tested here, and gave the following 
results:— 

J erusalem, White, 9 tons 1 cwt. per acre, 
erusalem, Pink, 6 tons 16 cwt. per acre. 

For feeding pigs, it is best to turn them into the crop to root out 
the tubers. It must be remembered that, where it is desired to con¬ 
tinue the crop, the pigs should be removed before all the tubers are 
eaten. 

Few foods are more relished by pigs. The tuber in the raw state 
is very nutritious, more especially for pregnant sows, and also sows 
reduced in weight and condition after suckling and weaning big 
litters. This class of food acts as a diuretic, or promotes a healthy 
action of the kidneys in secreting urine; it relieves constipation and 
stimulates liver functions. One acre will support twenty sows from 
four to six months. 

Young growing pigs evidence considerable growth on being fed 
with them for a short period. The exercise obtained in harvesting 
or rooting up the tubers has a beneficial influence. It is especially 
notable that artichokes are very digestible. The outcome of a number 
of tests go to show that for fattening purposes these tubers must be 
given with grain, and have a similar result to feeding with ordinary 
potatoes. 325 lbs. wheat fed with 820 lbs. artichokes gave 100 lb& 
increase. ” 

This crop was extensively grown for pigs by Mr. Syme, at Dairy, 
near Ilealesville. 
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The average composition of artichoke is shown here in contrast with 
the potato:— 


— 

Water. 

Ash. 

Protein. 

Carbo¬ 

hydrates. 

Pat. 

Nutritive 

Katio. 

Artichoke 

79-5 

10 

2'5 

16*7 

*2 

1-7 

Potato .. 

78*9 

] *0 

2*1 

17*9 

*1 

1 *80 


It is found that about 30 lbs. of artichokes will produce 1 lb. pork, 
which at 4d. amounts to approximately £10 per a^re. 

Tares , Clovers, and Lucerne are all valuable feeds when fed in con¬ 
junction with more concentrated grain or mill offal. 

Rape is a very valuable food, and can be either pastured or cut 
and fed to them in the pen. 

Molasses may be added to the food in small quantities, but must not 
be looked upon as a food, but more as an appetiser. It will also act 
as a laxative. 

Fruit .—The waste of the orchard may be turned to profitable 
account by combining with grain, and for this purpose may replace 
roots. 

Salt .—A little salt is necessary for pigs for promotion of digestion, 
but it is best supplied in the form of a condiment, as advised in a 
previous article.* Recent experiments have proved the value of this 
mixture when added to the food daily. 

lionc-mcal .—'Growing pigs require to draw extensively on the pro¬ 
tein of the food for bone-forming material to such an extent that other 
ingredients in the food are often to a large extent wasted. When one 
tablespoonful of bone-meal per pig has been added daily to the feed, it 
has been found to save 25 per cent, of the food required when no bone- 
meal was fed. 

A summary of the results of the different methods of feeding, when 
presented in concrete form, are sufficiently striking:— 

Assuming that it costs 3d. per lb. for production— 

Cooking the food increases amount required 6 per cent., 
increasing cost .18 of a penny. 

Crushing against feeding whole reduces amount required 
7 per cent., reducing cost .21 of a penny. 

Soaking thoroughly reduces amount required 7 per cent., 
reducing cost .21 of a penny. 

Grinding and soaking as against cooking reduces amoxint 
required 13 per cent., reducing cost .39 of a penny. 

Shelter as against exposure reduces amount required 25 per 
cent., reducing cost .75 of a penny. 

Mixing two or more grain feeds reduces amount required 20 per 
cent., reducing cost .6 of a penny. 

Clover or lucerne hay soaked reduces amount required 30 per 
cent., reducing cost .9 of a penny. 

A mature pig requires more than young—reduces amount 
required 33 per cent., reducing cost one penny. 

♦ JoumtU *f Affrieutture, Viot., April, 1912, p. 255. 
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It is not inferred that the whole of these savings can be effected, 
but it indicates the lines on which feeding should be conducted, and 
the reasons therefor. 

It must be borne in mind that the pig, like the horse, has com¬ 
paratively small intestinal capacity, and consequently requires its 
food in a concentrated form, unlike the cow or sheep, which require 
bulky food. 

When increase in weight is spoken of, live weight is generally 
meant; the difference between that and carcass may be taken as 25 per 
cent., or one-fourth. 

v Pjg Manure. 

Few farmers appear to realize the value of pigs’ manure, or we 
would not see so much going to waste as is the case on the majority of 
the farms in this State. Most farmers have proved that increased 
returns are obtainable by manuring crops with, some purchased arti¬ 
ficial manure, but do not trouble to conserve the more valuable material 
they have in the piggeries, for besides this containing all the chemical 
elements required by growing crops, it is teeming with myriads of 
micro-organisms which are necessary to enable the plants to make use 
of plant food supplied. It should be understood by pig feeders that 
every ton of food bought and fed represents so much manure made 
available in a more valuable form than it was originally. The fol¬ 
lowing table gives the approximate value of the manure from every 
ton of food given to pigs, and should show the necessity of making 
provision for properly conserving the manure, and that purchasing 
food for pigs is an indirect way of manuring the land:— 


Vam l of Manure from i ion o* Food Fed to Pigs. 


Beans 



£ 

... 2 

s 

*3 

d. 

0 

Peas 

... 


... 2 

5 

6 

Pollard 



... 2 

2 

3 

Bran 



... 2 

1 

5 

Oat bra lining 



. . 2 

0 

0 

Oats 



... I 

5 

0 

Wheat 



... I 

4 

2 

Barley 



... I 

2 

0 

Maize 



... I 

1 

0 

MaU coombs 



3 

10 

Q 

Clover hav ... 



. . I 

16 

10 

Lucerne hay 



... I 

1S 

/ 

Dried blood 



... 8 

0 


Skim milk ... 



. . 0 

7 

8 

Whey 

... 

... 

... 0 

3 

0 


Boussingalt’s experiments give the following results;— 

£ s. d 

Value of manure in producing ioo lbs. of pork from skim milk... i o io 

Value of manure in producing ioo lbs. of pork from maize ... o 7 5 

Value of manure in producing 100 lbs, of pork from peas ... o 14 10 

Value of manure in producing 100 lbs. of pork from clover ... 1 o 1 

Average ... ... ... ... ... o 15 


Or, in other words, where pigs-are fed on clover and skim milk 
through summer, and topped off with half peas and half maize, each 
1 lb. of pork leaves manure to the value of 3.875d. 
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The Feed Hopper. 

This system of feeding has given good results, and has the great 
advantage in saving of labour. The ilustration given below suffi¬ 
ciently explains the system. This hopper is made of inch boards, 
and consists of an upright box 1 foot square by 3 feet high, with a 
horizontal box I foot by 2 
feet by 3 inches at the bot¬ 
tom. The upright box holds 
the supply of feed, and the 
horizontal box is made so as - t --- 
to catch the feed as the pig J 
roots it down. The bottom i 
ofthcupright boxisasmooth | 
slanting board, which guides | 
all the feed to the outlet. The '»>« 
outlet extends entirely across [ 
one side of the upright box, [ 
and is n!> >ut H hich wide, ; 
varying slightly with the » 
kind of feed used. The dif- 
ferent kinds of feed are sup¬ 
plied in separate hoppers, so 
that tin* pigs can select feed hopper. 

which they require. Where there is a scarcity of labour this will he 
a good system, otherwise it will not give so good results as when the 
pigs are fed as before recommended. 

To Estimate the Weight of a Pig by Meashre. 

It requires considerable experience to judge the weight of a pig, 
and it almost necessitates being connected with slaughtering. Where 
a large number of pigs are fattened, platform scales should be fixed in 
the race, so that they can be run on and weighed with very little 
trouble. 

Their weight may he estimated very closely by measuring in the 
following manner:— 

Take the girth just behind the shoulder in feet and inches. The 
length from that point on top, along the curve of the back to the root 
of the tail. The head and neck weighs about one-sixth the weight of 
the four quarters, and is estimated at about one-eightli the value. The 
girth and length as above, calculated by the rule to find the solid 
content of a cylinder, each cubic foot equals three stones of 14 lbs. 
(42 lbs.), and one-third of a foot, or 576 inches, equals 1 stone. So 
if the contents in cubic inches is divided by 576 it equals imperial 
stones, and 8 stones 1 cwt. 

Rule 1. Square the girth and multiply by the length, both in inches, 
and the product, multiplied by the decimal .07958, will give the content 
in cubic inches, which divide by 576 and the result is the weight of 
the animal in imperial stones of 14 lbs.; or divide by 41 and the answer 
is in lbs. 

Rule 2. Multiply the square of the girth by the length, both in 
inches, and divide the product by 7238, and the quotient is the weight 
in imperial stones. 
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TOMATO CULTURE IN VICTORIA. 

By 8. A . Cock 9 Orchard Supervisor, Bendigo and Northern District . 

The cultivation of the tomato in Victoria is steadily growing into 
an important industry. During the last thirty years great progress 
has been made in its production, and to-day the culture of this excel¬ 
lent fruit is almost general. Tomatoes, to-day are extensively used 
either whole or in the making of salads and sandwiches for dessert. 
In the past the tomato was almost exclusively used for sauce. The 
uses of this delectable conserve are very varied, and are rapidly 
increasing as an adjunct to the culinary art. Tomatoes are also used 
largely for chutney, and in their green state for pickles. 

Market Prospects. 


The prospects of the market are excellent. Locally the demand is 
a growing one, both from the stand-point of the fresh and preserved 



Plate. 1.—General View of Tomato Plantation, Chinese System, Eckuca. 


fruit trade. For the Inter-State markets, Victoria is producing sauce, 
pulp, canned tomatoes, and pickles, with a great certainty of large 
expansion in trade, and the oversea markets, Canada, Africa, Ceylon, 
and parts of Asia, are opening up for sauce and canned fruit. 

There are no statistical data available as to the actual annual 
production of tomtoes in Victoria, but probably the annual produc¬ 
tion is about 600,000 bushels from all sources. The area producing 
this in kitchen gardens and on commercial plantations is not less 
than 1,000 acres. Tomatoes produce as much as 1,500 bushels to 
the acre, but the average yield can be placed at between.500 to 
600 bushels. In the warm northern areas the objective is the pro- 
duction of early market fruit; this entails much labour and care 
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in protection against frosts. Early fruits command as high as £1 
per bushel case in November and December, and when prices fall to 
below 3s. a case, about February, production ceases along the Murray 
and north of Bendigo, as factory prices are unremunerative when 
freight has to be paid over long distances. At Bendigo the season is 
a longer one, as when market prices fall the factories are locally avail¬ 
able, and this also applies around Melbourne and other factory centres* 
Factory prices for the last three years are as follow:— 

1911 ... ... ... ... 0 9 per bushel case 

1912 . 2 6 „ „ „ 

1913 . 1 3 „ „ „ 


Total ... ... 4 6,, 


Average for three years ... 


1 6 




>> 



Plate 2 .—Large Kcd Tomato, Staked and Trcllised, Bendigo 


Both iu market and factory, fluctuations in prices, according to 
season and demand, are sure to occur, and there is no attempt to regu¬ 
late factory prices at present. The cultivation of tomatoes on a 
commercial scale is a business that requires constant care and attention 
from the time the seeds are planted until the crop is gathered. It 
is a highly profitable crop, but requires intelligence to insure success. 

Varieties. 

Tomato —Lycopersicum esculentum (Tournefoot). Natural order, 
Solnnacctea. A native of tropical South America. General charac¬ 
teristics—Annual; height, 2 feet to 6 feet; leaves, unequally pinnate; 
leaflets, cut; flowers, yellow, numerous; fruit varies in size and shape, 
red or yellow in colour in different varieties. The cultivated list of 
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varieties is very numerous, and many new and excellent varieties are 
annually added. The following are the requisites for a market 
tomato:—Early ripening, smooth skin, solid flesh, size large to medium, 
productiveness and freedom from surface cracks in wet weather; 
colour should be bright red. In planting for market it is desirable 
to plant three or four of the best varieties rather than to depend on 
one. Different seasons may affect different varieties, and a variety 
giving satisfactory results one year may not do as well as another 
variety the succeeding year. Another important factor is that with 
several varieties the daily average picking is more equal, earlier and 
later varieties distributing the rush in picking over a greater number 
of days. 



Plate 3 .—Hot-bed, Bendigo, showing (Hhsh and Calico Covering. 


Varieties recommended and chiefly grown:— 

Large Red.—Probably a cross from Ponderosa and Karliana, heavy 
bearer and early; fruit, very large; flesh, solid, fine flavour; skin, 
almost smooth; colour, bright red. The most generally cultivated 
variety. 

Earliana.—Heavy bearer and very early; fruit, medium to large; 
flesh, solid, fine flavour; skin, very smooth; colour, bright red. 

Vila Seca (Spanish).—Good early variety; fruit ripens all to¬ 
gether; fruit, large; flesh, solid, good flavour; skin, smooth; colour, 
bright red. 

Chalk's Early Jewel.—Early, and good bearer; fruit, large; flesh, 
solid, good flavour; skin, smooth; colour, bright red, almost scarlet. 

Wilding's Early Prolific.—Very heavy bearer, mid early; fruit, 
medium; flesh, solid, good flavour; skin, fairly smooth; colour, bright 
red. 
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Key’s Early Prolific.—Best dessert variety; dwarf, and bushy in 
habit of growth; heavy bearer; fruit, medium; flesh, solid, delicious 
flavour; skin, smooth; colour, bright red. 

Other red varieties of excellence— 

Stone, Atlantic Prize, Johnson’s “ Jack Rose,” Queen, Burpees’ 
Earliest Pink. 

Yellow varieties of excellence used as dessert or for garnishing in 
salads — 

Golden Queen, Lemon Blush, Golden Sunrise, Yellow Plum, Yellow 
Cherry, Large Yellow. 

Raising Plants. 


A hot bed is necessary for the raising of the young plants. The 
usual type of hot bed is shown* in f*late 3. The hot bed may also be 



Flate 4 .—Cold Frame, Bendigo, showing Glass, Calico Covering, and Tomato 

Plants in Tins. 


constructed by digging out the earth to a depth of 1 foot and building 
a frame over it. The manure to be placed in the bottom of the frame 
should be perfectly fresh stable manure, and during the course of a 
few days should he turned once or twice before placing in the frame. 
When placed in the frame it should he tightly packed, about 35 inches 
in depth is necessary. On this is placed a 4-inch layer of well-rotted 
stable manure or, preferably, good loamy soil free from weeds, and on 
this the seeds are sown broadcast. The seeds are lightly covered over 
with fine soil to a depth of not more than y» inch. Should the soil or 
rotted manure on which the seeds are sown be very dry, it is advisable 
to lightly sprinkle the surface with water before sowing the seeds; 
this is, however, rarely necessary. When the seeds are sown and 
covered with soil, the glass is placed on the frame, and not removed 
until the seeds have germinated. The plants should be allowed to 
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grow for about two or three weeks, and during that time the glass can 
be gradually removed on sunny days. This will prevent the young 
plants from growing too spindly. The proper type of plant to aim 
for, both in the hot bed and the cold frame, is a stocky plant with a 
bluish-green tint on the stem. This is only achieved by hardening 
according to weather conditions; an even temperature of 70 to 75 
degrees will be found a good guide to work by in the hot frame. 
When the plants are sufficiently large, say fourteen to twenty-one days 
old, they should be pricked out singly, with a little earth attached to 
the root of each plant, and then, with more earth, placed in a circle 
of zinc or tin of about 3 inches diameter, as shown, Plate 4 by -f. If 
tins or zinc are not procurable, paper funnels can be made, and this 
system is largely in use with the Chinese, and serves the purpose 
equally well. The young plants are then placed side by side in the 
cold, or hardening-off frame, as shown in Plate 4, the interstices between 
each tin or paper bag being filled with soil. A cold frame has no 
bottom heat, the regulating of temperature necessary during the 
hardening-off period being with glass. Calico or hessian covers are 
also used on the hot and cold frames, as shown u#Plates 3, 4. These 
are made the full length of the frame, and can be drawn over the 
whole length of glass if necessary, or the glass may be removed and 
the calico or hessian covering used instead on the cold frame. Plants 
may also be transferred from the hot to the cold frame without tins or 
paper, and be put out in lines 4 inches apart each way in 6 inches 
of good soil, and, when removing to the open, the soil is cut between 
each row^ to 6 inches deep and divided at every 4 inches so as not to 
disturb the earth from the root of the young plant. The plants 
remain in the cold frame until required to be planted in the open. 
The young plants will require watering. In the hot frame great care 
is neeesary to guard against Overwatering, as it may induce damping 
off. Should watering be necessary, it should be given only on warm 
days, or very sparingly during cold and cloudy weather. In the cold 
frame the young plants should be watered lightly after transference 
from the hot bed, and should be shaded for two or three days by 
rolling the calico or hessian coverings over the glass. When the "trans¬ 
ferred plants have struck root the coverings should be kept off the 
glass in the day time, and the plants ventilated and watered according 
to the judgment of the grower. Watering and ventilation are two 
very important factors, and require much attention. 

Seed is sown in June in the Northern and Murray districts, and the 
young plants removed to the open in August. In Bendigo, late June 
and July are the months in which seeds are sown, and the plants 
removed to the open in September and October. In the Midlands and 
the South, the time of sowing is July and August, and planting in 
September, October, and November. 

(To be continued .) 

Chlorophyll or leaf-green is a compound of nitrogen. When a crop 
does not get enough nitrogen from the soil, its colour is bad, and nitro¬ 
genous manures on worn-out or poor soils improve the yield. But the 
lack of colour may also be due to water troubles—either too much 
Water or too little. 
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SUCCESSFUL POULTRY-KEEPING. 

Valuable Adjunct to the Farm. 

By A. Hart, Poultry Expert. 

Hints to Beginners. 

The value of the poultry industry in our State has increased to a 
great extent during the last five years, but it may still be regarded as 
being capable of much improvement. The possibilities of poultry¬ 
keeping offer great advantages to those who embark in the industry 
on correct lines. No other business will produce a return quicker; no 
other stock will return as much per acre, and nothing else on the farm 
will multiply so quick as fowls. Combined with this is also the fact 



Pig. 1 .—Poultry Shed System, 15 birdB or more in a pen 10 ft. x 10 ft. 


that no country in the w'orld is more suitable for the development of 
the poultry industry than our Commonw'ealth. We have only to look 
at the marvellous figures attained by strains of Leghorns that have 
been built up here by judicious mating and breeding, combined with 
the valuable elimatic conditions of Australia. Egg producing records 
that beat the world have been made by these birds on several occasions. 
Another point is that even when Australian Leghorns are kept in cold 
climates, and under conditions distinctly unfavorable to egg produc¬ 
tion, they still retain their excellent laying qualities. An example of 
this is given by the fact that three Leghorn hens sent from Australia 
to a poultry-keeper in England were tested for twelve months, and 
they produced 299, 252, and 234 eggs respectively. This average has 
been exceeded here by birds bred in our State, but under the severe 
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climatic conditions of England, coupled with the effect.of a sudden 
change of climate, the figures must be taken as good, being far ahead 
of any previous English records. These facts must convince even the 
most sceptical that the poultry industry has a brilliant future before 
it. The 200-egg hen per year was—a few years ago—regarded as a 
wonder. But when, under the strictest Government supervision, a 
pen of six Victorian Leghorn pullets put up an average of 204 eggs 
each for twelve months, the former figures are small in comparison. 
That all of our laying stock are not capable of reaching these figures 
I am quite prepared to admit. If a flock of hens would return an 
average of 18$) eggs each per year, at the ruling price for 1911 and 
1912 that would mean a gross return of 17s. Od. per bird, which, when 
the expense of feeding and attention is deducted, would leave a profit of 
7s. or 8s. from each hen. As 600 or more hens can be kept on an acre, 
the profit per acre would work out about £200. 

One valuable point in poultry-keeping is that it can be made a 
very suitable adjunct to farming, dairying, or fruit-growing. It will 
accommodate itself well with all or either of these industries, lessening 
the cost of production in various ways, allowing the produce to be sent 
to market in a concentrated form, and also providing a regular source 
of return to the owner. Grain, fruit, and vegetables can all be utilized 
to advantage by the poultry-keeper. On the principle that it is not 
always wise to carry too many eggs in one basket, the combination of 
poultry-keeping with other industries is to be advised. 

Several instances could be quoted where poultry-keeping is made 
the principle source of revenue, dairying and fruit-growing being the 
adjuncts. Other eases may be mentioned where poultry farming by 
itself is returning a satisfactory profit. But experience, as well as 
suitable surroundings, are essential in these cases, and it would be well 
for the beginner to start the business in connexion with another in¬ 
dustry. Experience is a qualification that leads to successful poultry- 
keeping, and the only reliable method of securing it is to embark in 
the industry on moderate lines, gaining experience as you go on and 
increasing your stock gradually. The bulk of the failures in poultry¬ 
keeping can be traced to starting on a large scale without any previous 
experience. Poultry-keeping appears very simple, and so it is, but 
neople make a mistake when they think all that is necessary to make 
money out of poultry is to put up a few fow^l-houses and runs, stock 
them with fowls, throw a little food to them twice a day, and collect 
enough eggs a day to make a handsome profit. The business is not 
hard to learn, but still it requires several qualifications. An interest 
in the birds themselves is one of the most important points, and if that 
is present the poultry-keeper will soon gain sufficient knowledge to 
manage successfully. But he must not imagine that there is nothing 
more to learn. In this age of advancement there is bound to be many 
changes in the feeding, housing, &c., of poultry. Shedding systems 
in the way of housing and dry food in feeding are two of the latest 
changes in this respect. It is quite possible that other improvements 
may be made later on, and the poultry-keeper must advance with the 
times if he wishes to be successful. Reducing the expenditure in con¬ 
nexion with poultry-keeping is an essential point. But this must be 
practised in a systematic manner, and, while doing so, it must always 
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Fig. 2 .—Poultry Shed, aeeoramod&ting 500 birds. 
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be remembered that the poultry must not suffer in any way through 
cutting down expense. Up-to-date methods of housing and feeding 
may save a lot of labour, and in the same way the supply of water may 
also be provided with practically no loss of time. 

How to Start. 

"When the beginner has selected the breed or breeds he intends to 
keep it is advisable for him to start with a couple of pens of each 
variety chosen. In light breeds, six to eight hens can be placed in 
each breeding neH> and in the heavy breeds about six will be enough. 
Second season Birds are preferable, and always beat- in mind that a 
good laying strain is indispensable. Birds for egg production pay 
best, and the best breed for that purpose is the White Leghorn. 
Minorcas, Brown Leghorns, and Andalusians are also good layers. In 
the heavy breeds, Wyandottes, Orpingtons- and Plymouth Rocks are 
best, and are also goo<i winter layers, although not up to the standard 
of the first-named. The beginner should breed about 300 pullets to 
start with in the first year, increasing this number as he gains 
experience. Three hundred pullets, if hatched frgm the 1st of Sep¬ 
tember to the middle of October, should bring in a net return of £100 
a year. If egg production is combined with rearing poultry for table 
purposes, it is advisable to keep Wyandottes, Orpingtons, or Plymouth 
Rocks. 

In mating birds for breeding pens, second season hens are prefer¬ 
able, mated with well grown cockerels of from ten to twelve months 
old. By this mating you should insure strong and healthy chickens. 
If pullets are well developed, and over ten months old, they may be 
used instead of hens, but only when the latter are not available. Be¬ 
ginners should never make the mistake of hatching too many chickens. 
This generally results in overcrowding the young stock, and death 
claims a heavy percentage of the birds. In feeding the stock different 
methods may be adopted. The best morning meal for laying hens is 
two parts pollard, one part bran, and one part lucerne chaff, or green 
lucerne, clover, rape, thousand-headed kale, or silver beet, chaffed or 
cut fine. 

When lucerne chaff is used, it should be steamed over-night. Warm 
water or milk should be used to moisten the mixture. When skinimed 
or separated milk is used, it should be first mixed with the bran, then 
add the pollard and green stuff, mixing the whole thoroughly. About 
3 ozs. of this mixture is sufficient for each laying hen. The meal 
should be fed in troughs, so that no waste occurs, and the food is also 
kept clean. Animal food is good for laying stock. Blood meal, meat 
meal, livers, or other butcher’s offal are very suitable (the latter being 
well cooked before using), and about 1 lb. may be given three or four 
times a week to every twenty laying fowls. 

Blood meal may be obtained at the City Surveyor’s Office, Town, 
Hall, Melbourne. For the evening meal the best grain is wheat, heavy 
oats, maize, and peas come next as they are written. About 1% ozs. 
is sufficient for each bird. But the weights mentioned need not be 
accepted as a hard-and-fast rule. It is always advisable to give them 
as much as they will eat readily, and the quantity given may Jje safely 
regulated by the interested attendant. It is advisable to throw the 
grain among the litter with straw, chaff, or other short material, as it 
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provides the fowls with good exercise in scratching for the grain. 
During the hatching season, birds in the breeding pen may be fed in 
a slightly different manner. Give meat scraps regularly every day in 
small quantities, and at midday a supply of green food should be 



Fig. a.— Economy in Feeding and Labour Saving in Collecting Eggs. 


provided. A change of grain is also useful, as birds sometimes tire of 
one kind. Wheat van be given four times a week, and oats, maize, and 
peas may be substituted for the other three days. The male bird 
should be examined for vermin, and watched closely, and. if he does 



Fig. 4 .—Vermin-proof Nest, simple and effective 


not feed well with the hens, he should be fed in a pen by himself. 
Two male birds for each pen may be recommended, one to be used every 
alternate week. This is the best method of securing a large percentage 
of fertile egp. Shell and sharp grit must also be provided, and a 
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liberal supply of each should be always available. Charcoal is also 
an excellent thing for poultry. A regular supply of drinking water 
must be provided. The drinking vessel should be placed from 9 inches 
to 1 foot above the level of the floor, so that the water will be kept 
clean. The best method of watering is to have it laid on in pipes, when 



Fig. 0.—A Complete Plant in connexion with a Poultry Farm, all grain 

utilized for stock. 


the back, with nest boxes placed at the side of the house. Good ser¬ 
viceable material should be used in its construction. Palings and 
lining boards will form the covering, and hardwood should be used 
in the frame. By raising the floor of the house 2 feet from the ground 
it will provide a shelter and dust bath for the birds underneath the 
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floor. The material used for the dust baths is two parts wood ashes 
and four parts sand, to which may be added 1 lb. of powdered sulphur. 
The size of the yard or run varies according to the number of birds 



Fig. 7 ,~^l*ortabJe Fowl-house for the Stubble Fields. 

kept. About 40 feet by 10 feet is enough for fifteen to eighteen bir$Ls, 
and as they always give the best results when kept in small flocks, this 
size of yard and house is preferable. 



Fig. 8.—Plan of Double Fowl-house. 


The shed system of keeping poultry is now becoming popular, and 
good result have been obtained in egg production where it has been 
used. Where docks of 500 are running together, a shed 100 feet long 
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by 20 feet wide, as illustrated, is suitable. This will give plenty of 
room for accommodation, and also allow of a scratching space 100 feet 
long by 10 feet wide. The birds are kept in these sheds, except when the 
weather is very fine, when they are let out for a few hours. A shed 
10 feet by 10 feet will hold fifteen birds all the year round. All fowl- 
houses and sheds should, where practicable, be built on a slope towards 
the east. Where the shed system is adopted, the floor should be pre^ 
pared by ramming down moist clay to a depth of 3 inches above the 
top of the ground. Then put a coating of boiling tar evenly over the 
surface. Sand’may then be sprinkled, and the floor allowed to dry 
and set properly. All perches should be movable. They should be 
at least 2 inches wide, and set on hardwood cross pieces. The perches 
and cross pieces should be regularly dressed with a solution of carbolic 
acid, or pure kerosene, so as to keep down the “ Red Mite.” 


Incubation. 

‘' Where a large quantity of chickens is hatched, or where early 
young stock is required, incubators are indispensable. The hatching 
and rearing of chickens is one of the most important points in poultry 
rearing, to insure success in this respect, strong and vigorous breed¬ 
ing stock is the first requirement. In regard to the time of hatching, 
it is advisable that the correct time should be observed. The most 
favorable time to hatch chickens from White Leghorns for winter eggs 
is from the 1st of September to the middle of October. If the stock 
is for breeding purposes, they may be hatched in June. July, and 
August. 

Incubators have now been brought to such a stage of perfection 
that an amateur, observing the conditions sent out with the machine, 
can manage it easily. 

Eggs selected for incubation should be as fresh as possible, of good 
shape, even and smooth in shell, and of fair size. 

The shell? of tinted eggs are generally thicker than the whites, 
and take a day longer to hatch. To obtain the best results, fill your 
machine at the start. The incubator should be heated up to 102 
degrees before the eggs are placed in the drawer. It should then be 
kept as near that temperature as possible for the first week of incuba¬ 
tion, and for the remainder of the time at 103 degrees. Tested 
thermometers should be used, and two may be placed in one drawer. 
Eggs should be allowed to cool down as follows:—On the 4th day, to 
90 degrees; and up till the 19th day, to 85 degrees. The bulb of the 
thermometer should be placed between two eggs in the tray when they 
are out-eooling. 


Treatment of Chickens. 

After twenty-four hours, the chickens should be removed to the 
brooder, and fed on biscuit meal, stale bread crumbs, and flaked oat• 
mea|* moistened with raw eggs or new milk. A little of this may fee 
given every two hours. After five or six days the above mixture 
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should be discontinued and the following dry mash should be given in 


hoppers for the first month:— 

Bran .. .. .. .. 25 parts 

Flaked oatmeal .. .. .. .. 25 ,, 

Biscuit meal.. .. .. .. 25 „ 

Millet white .. .. .. .. .. 15 ,, 

Fine shell grit .. .. .. .. 5 

Dry bone meal .. .. • • 5 ,, 


A good mixture for ohickens is as follows 


Cracked wheat 
Hulled oats ... 
Peas, cracked 
Maize, cracked 
Sand, coarse 


25 parts 
25 „ 

10 „ 

5 „ 

5 „ 


This mixture should be given to the chickens in the litter, to make them 
scratch for it. The best litter is chaff—lucerne chaff preferred. 

Animal food such as boiled liver, sheep's head, or rabbit, should be 
put through the mincer and given to the chickens once or twice a 
week. All green stuff, such as lucerne or milk thistles, should be cut 
fine and given to the chickens in the middle of the day. After two 
months chickens may be fed the same as adult birds. 

All pullets should be separated from the cockerels when they can 
be distinguished properly, as it gives both sexes a better chance of 
improvement. When birds are intended for table purposes, they 
should be kept in docks of nearly the same age and size if possible, the 
same rule applying in other eases of growing stock. 

In conclusion, T would again remind my readers of the great 
possibilities of the poultry industry and the vast increase that could be 
made in this respect. In the hands of experts, combined with the 
assistance from the Department of Agriculture, much has already been 
done, and, with the foundation already laid, a vast trade could be 
built up. The egg production of our State is not at present enough 
for our own requirements. There is every prospect of being able to 
send our surplus eggs to England to compete against the world’s sup¬ 
plies, and in the near future there should be a valuable trade opened 
up in this respect. England imported from foreign countries in 1911 
eggs to the value of £7,955,800. The market is there, and what has 
been already done in meat, butter, and other products of our State 
should be successfully followed by the export of eggs and poultry to 
the London markets, where there is practically an unlimited demand 
for high class products. 


PROCESSES IN THE SOIL— 

There are two great processes going on continually in the soil 
which are known to be due to the activities of bacteria:— (a) The 
conversion of ammonia and other compounds containing nitrogen, 
derived from decaying organic matter and nitrogenous fertilizers, into 
nitrates, the only form in which, so far as we know, plants can utilize 
the nitrogen. { b ) The utilization of free nitrogen of the atmosphere 
by leguminous plants. Both these processes are greatly facilitated by 
the presence in the soil of a sufficiency of lime .—Mwk Lane Express. 
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GENERAL NOTES. 

REASONS FOR DRAINING— 

The chief object in draining wet land is not to remove the extra 
water. A wet soil is, of course, a colder soil, but in Victoria this 
would seldom be a sufficient reason for draining. The main object in 
draining land is to admit fresh air, and this can only be accomplished 
by getting the water out. Plant roots must breath, and nitrification 
in soils needs fresh air, and in water-logged soils these results can only 
be attained by first removing the water. In an article contributed to 
the Dent. Landw Pressc 89 (1912). the results of several years’observa¬ 
tions on the effect of drainage are recorded. It is concluded that the 
most important factor concerned in the increased productivity of a 
soil from tile draining is the improvement in aeration. In order to 
increase the aerating effect, the tiles were sometimes connected with 
the upper air by placing vertical flues, but the results of this departure 
from ordinary practice are as yet inconclusive. The experiments are 
being continued. Probably the air drawn into the soil as the water 
soaks into drains in the usual way gives sufficient aeration in 
ordinary cases, and circumstances are conceivable which would even 
render the upright Hues an impediment to aeration. The foul air or 
carbonic acid gas, produced in soils is itself heavier than air and 
subject to diffusion, will slowly find its way down the drains when 
these are not carrying water. This flow of gases will be faster the 
greater the fall in the pipes, and particularly when the subsoil is much 
colder than the upper air. But the most important action of drains 
is to promote aeration by first taking the water out. 

FINE WOOL— 

Professor Barker, of the Bradford Technical College, in the course 
of a recent lecture before the Bradford Textile Society, declared that 
Bradford to-day was in many cases demanding a finer wool simply 
because it was found that the finer wool could be manufactured into 
fabrics which commanded a more regular market than fabrics manu¬ 
factured from coarser wool. He predicted a big shortage of fine wools 
in the near future. Commenting on these remarks, the Farmers 9 
Advocate (N.Z.) states that the demand for fine wools has been a 
marked feature of the local wool sales for several seasons past, and 
appeals to pastoralists, especially small holders, to give consideration to 
this demand of the trade. 

IMPROVED SEED GRAIN - 

In a report recently issued by the United States Department of 
Agriculture attention is drawn to a new movement in the seed trade. 
A number of “ experimental associations ” and “ crop-breeders’ 
associations ” have been formed in different States. The objects and 
methods of the two kinds of association appear to be somewhat similar. 
Of the first kind, the Wisconsin Experimental Association furnishes 
an example. It is composed of persons who have attended the State 
Agricultural College. The experiment station attached to the college 
supplies members of this association with seed of new varieties of grain 
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produced at the station, or obtained from other growers, and the mem¬ 
bers thus become distributors in their respective communities. When 
inquiries for seed come to the station the inquirers are referred to the 
member of the association who lives nearest them. “ The neighbours 
of the association members are usually quick to realize the value of 
new and improved varieties grown by the association men, and are 
ready to purchase seed from them at good prices.” In other States 
the organization takes the form of crop-breeders 9 associations. The 
secretary here is usually a member of the State experiment, station, 
and inquiries coining to the station and college are referred to him. 
He also publishes lists of members who have seed iot sale, giving 
details of varieties, quantities, and priecs asked. With a sale, some 
guaranty as to quality, purity, and germination is generally supplied. 
This organization of seed-growers under expert guidance is regarded 
by the Washington Department as a policy which it is desirable 
to encourage as far as possible.” 

THE VICTORIAN RAILWAYS 

According to the latest Monthly Summary of Australian Statistics, 
Victoria in the past financial year had 3,522 miles of railway open for 
traffic*. The number of train miles run was 13,837,000, which con¬ 
stituted a record for the State. The gross earnings for the year 
totalled £5,218,957, and the working expenses for the same time 
£3,441,803. This left a eredit balance of £1,777,154, representing the 
net earnings of the railways. The net earnings work out at 2s. 7d. 
per train mile run, and return 3.88 per cent, on the capital cost of 
construction and equipment, which is stated at £45,837,000. As com¬ 
part'd to the other States, Victoria leads slightly in the matter of net 
earnings per train mile, but with 3.88 per cent, it falls just slightly 
below most of them in the return for capital sunk. Thus New South 
Wales returned 4.34 per cent.. Queensland 3.95, South Australia 5.09, 
Western Australia 4.09, and Tasmania 2.15 per cent. Alike in the 
rate of interest obtained, and its position in this matter relatively to 
the other States, the Victorian railways have been very consistent 
during each of the past five years. 

Experiments show that sheep require about 2 lbs. of water for ! 
of dry food, horses 2 or 3 to 1, and cattle 4 to 1. Pasture grass in the 
green state contains 70 to 80 per cent, of water. 


* SOME BUTTER MAKING EXPERIMENTS AND 
ANALYSES. 

By ft. Crowe, Exports Superintendent. 

It SALT A BUTTER PRESERVATIVE. 

Prom time to time doubts have arisen and have been expressed as 
to whether salt in butter had any preserving effect, or if it was only a 
flavouring agent. An experiment which was concluded early in 

• e.iwr nsd St the Melbourne Meeting (1819) of the Australasian Association for the 
Advftneetuent of Sctonco. 
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November last with one parcel of butter from the same churning 
showed that the sample which had no salt or preservative in it was 
better after keeping for some months than the duplicate sample with 
only salt added. On noting this result, three factory managers were 
written to—one in the Western District, another in Gippsland, and the 
third in the Goulbum Valley. They provided butters from the one 
churning, now five weeks old. The Western District sample made 
without salt or preservative is still a first grade butter, meriting 
91.5 points, whilst the duplicate to which salt was added in the process 



of manufacture is now distinctly a second grade butter, worth only 
86.6 points, so that there is a difference in grade separated by 4.9 
points. The Gippsland butter made without salt or preservative 
merits 91.66 points, whilst the duplicate sample containing salt is 
worth 89.16 points. There is therefore a difference of 2.5 points 
between the two in favour of the saltless sample. The Goulburn 
Valley samples are much the poorest in quality; that without salt 
scores 85 points, whilst the duplicate with salt is marked down to 83.6 
points, showing a difference of 1.4 points. These results show dis¬ 
tinctly that butter without salt keeps better over a lengthened period 
in cool storage than salted butter. 
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Naturally, quite a number of questions are suggested as the out¬ 
come of this result. What is the reason Why is the difference in 
favour of saltless butter greater in one instance than another! Was 
all the salt used contaminated each to a different degree? Has the 
presence of salt favored the development of putrefactive organisms, 
and was this change hindered through the absence of salt, or does salt 
assist in the chemical change known to take place in butter by long 
keeping? Bach one of these suggestions will receive further atten¬ 
tion during the present year, and of all of them it is more likely that 
the presence of salt facilitates bacterial development in butter than 



PERCENTAGES OF MOISTURE IN BUTTER. 


that the salt was contaminated or that it was instrumental in bringing 
about a chemical alteration. 

The percentage of the total butter exported yearly without any 
salt is 35, and unsalted butter usually commands a higher price by 2s. 
per cwt. than that which is salted, the reason given being that butter 
in that form is more suitable for blending purposes or for sale as 
Normandy, or in competition with Normandy unsalted butter. It 
has been generally known, however, for many years past that unsalted 
butter keeps better, and is much less liable to develop the fault known 
as “ fishiness.” In connexion with the question of price, it should 
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he remembered that imsalted butler contains, on the average, slightly 
more butter fat than salted butter, and also a greater percentage of 
moisture. 

Butter Analyses. 

Butler Fat (including Casein ).—During the last six years the 
analyses for butter fat (including easein) of 1,62b samples of butler 
have been recorded. (Vide Appendix AD The average result is 84.23 
per cent. Three samples, or 0.1 8 per cent., contained over 89 per 
cent., whilst one, or 0.06 per cent., was found to contain under 79 per 



cent, of butter fat (including easein). As the average casein content 
may be stated at 0.73 per cent., the butter fat contents of tin* 1,625 
samples would therefore average 83.5 per cent. 

Moisture .—During the last seven years the analyses for moisture 
of 13,193 samples of export butter have been recorded, and these 
average 13.84 per cent. (Vide Appendix B.) Four samples, or 
0.03 per cent., were found to contain over 20 per cent, moisture; 337 
samples, or 2.55 per cent., were found to contain over 16 per cent, 
moisture; whilst 13 samples, or 0.1 per. cent., showed under 8 per 
cent. 
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There has been a great deal of controversy from 
time to time as to the maximum moisture contents 
which should be allowed in butter. Whilst the maxi¬ 
mum allowed was 16 per cent., the average moisture 
contents varied from 13.44 per cent, in 1907-08 to 
13.97 per cent, in 1909-10. It is worth noting that 
the average for 1910-11 season was 13.82 per cent., 
when the maximum allowed was 16 per cent., whilst 
for 1911-12 the average rose to 13.91 per cent., when 
the maximum permitted had been reduced to 15 per 
cent. 

Curd .—In the course of the last six years the 
analyses of 627 samples have been registered, which 
(vide Appendix O) give an average of 0.76 per cent. 
Some 40 samples, or 6.38 per cent., were found to con¬ 
tain over 1 per cent, of curd, whilst 5, or 0.8 per 
cent., yielded under 0.3 per cent. It must be men¬ 
tioned that attention was directed chiefly to butters 
suspected of containing a high curd content, so that 
it would be misleading to assume that the average of 
all butter produced in the State was 0.76 per cent, of 
curd; the real average would be lower than these 
figures indicate. 

Balt .—'The analyses for salt of 1,385 samples of 
butter have been placed on record during the past six 
years, with the result that the average comes out at 
1.82 per cent. (Vid< Appendix D.) Four samples, 
or 0.29 per cent., were found to contain over 4 per 
cent, of salt, whilst 140. or 10.11 per cent., yielded 
less than 1 per cent. 

Boric Avid .—During the last seven years the 
analyses of 2,640 samples for boric acid contents have 
been recorded, and those give an average of 0.2 per 
cent. (Vide Appendix E.) Forty-seven, or 1.59 per 
cent., were found with over 0.5 per cent., whilst 606 
samples, or 20.61 per cent., had less than 0.1 per 
cent. 

Summary. 

From these 19,470 results, the average composition 
of Victorian butter may be stated at 83.5 per cent, 
butter fat, 13.8 per cent, moisture, 0.7 per cent, curd, 
1.8 per cent, salt, and 0.2 per cent, boric acid. It 
should be noted that the same butters were not 
analyzed for the different component parts, and 
hence the only alteration from the previous quoted 
results, and referred to in appendices, is the drop¬ 
ping of the second decimal place in the case of mois¬ 
ture, curd, and salt. 

The great majority of these samples were analyzed 
by the Federal Analyst, whilst the remainder were 
analyzed by the State Analyst. 

5997. M 




APPENDIX A. 

Summary of all Analyses of Butter made by the Federal and State Government Analysts for the Exports 
Division of the Department of Agriculture, Victoria, for the past Seven Years :— 

Butter-Fat. 
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Mean average for the 1,625 samples analyzed = 84*23 per rent (including Casein). 




















Moisture 
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Mean average for the 13.193 samples analyzed = 13*84 per cent. 
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Mean aveiaire of the Hl’T samples an.ihzed-- 7*> per » ent. 
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BEE-KEEPING IN VICTORIA. 

(Continued from page 305.) 

By F. R. Beuhne , Bee Expert. 

XIV.—DISEASES OP BEES. 

The diseases affecting bees may be grouped under two headings, 
viz., diseases of the adult bee and diseases of the larva 1 , or brood. The 
latter diseases are the more generally distributed and serious, and the 
principal ones are known under the general term of foul-brood of bees. 

Foul-bkood. 

This is a contagious disease which kills the young larval bee in the 
cell. By contact with the remains of the dead grub the disease is 
transmitted by the 1 adult bees to other cells, thus causing the death of 
the larva 4 from eggs deposited in such cells or the contamination of 
any honey stored in them. 

As the average life of the worker bee during summer is only six 
weeks, it follows that the number of young bees hatching decreases as 
the disease advances, Ihe colony soon dwindles in numbers until it 
finally dies right out or becomes so weakened as to be unable to defend 
itself against robber bees from other hives. The honey is carried 
away by bees from other colonies, which in turn become infected, thus 
propagating the disease indefinitely. 

The methods of box-hive bee-keepers, however, have done more to 
spread disease than anything else. The usual way is to drum the bees 
out of the upturned hive into an empty box, to cut out the combs, and, 
after (‘rushing them and straining the honey off. to throw out the resi¬ 
due, and any combs too black for straining, for the bees to clean up. If 
any of the hives were diseased, the germs are at once re-introduced 
into the newly-built combs of the robbed hives, while the contaminated 
honey, when marketed, carries infection to distant localities by means 
of bees getting access to retail packages after they have been emptied 
and thrown away. 

The cause of foul-brood is a micro-organism growing in the tissue 
of the larva 4 of the bee and sometimes also in the adult insect. It. was 
named Bacillus alvei by Cheshire and W. Cheyne in 1885. Sinee then 
American investigators have discovered that there are two types of 
foul-brood, European Foul-brood caused by Bacillus alvei and Ameri¬ 
can Foul-brood caused by a micro-organism differing from the former 
and named Bacillus farm by Dr. G. F. White, of United States De¬ 
partment of Agriculture, in 1907. The general appearance of the 
diseased brood is, however, the same in both, and the same treatment 
is necessary to effect a cure. Whether foul-brood in Australia is 
caused by B . alvei or B. farm has up to the present not been scien¬ 
tifically tested; probably both are present. 

To describe diseased brood to any one not well acquainted with the 
subject it is best to contrast its appearance to the eye with that of 
brood in a healthy state. Normal healthy brood shows in compact 
masses in the comb, that is to say, considerable numbers of adjoining 
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cells contain larva? of the same age (Fig. 1). In a diseased comb the 
brood appears irregular and scattered. Healthy larvae are of pearly 
whiteness, plump, and lie curled up on the cell bottom almost in the 
shape of the letter C. Diseased larvae are pale yellow, and, further 
on, turn brown; the grubs appear flabby, and are not so much curled 
up as healthy larva? of the same size. 

"When the larva* do not die till after the cells have been capped 
over, cells will be found here and there darker in colour than healthy 
ones alongside; the cappings usually will be indented instead of convex, 
and will frequently show irregular holes. (Fig. 2). If these cells 
are opened, a brown mass is visible which, when touched with a match 
or straw, draws out stringy or ropy. The ropiness is the surest prac¬ 
tical way of identifying the disease, and the test should be applied to 
any suspicious-looking cells which may appear amongst the brood. I 
would here point out that, although the cappings of brood, particularly 



Fig. ].—Comb of healthy brood: queen cells also shown. 


those of black bees, have, when healthy, the appearance shown in Fig. 
3, there are some bees of the yellow ratios which cap the cells quite 
flat; also, that the scattering of the brood is by itself not necessarily 
an indication of disease, and may be due to the irregular laying of an 
inferior queen. 

In view of the heavy losses resulting from foul-brood, when once 
it has obtained a good start in an apiary, and the great amount of 
labour involved in its eradication, as well as to the fact that it has 
now been proclaimed a disease under the Bees Act 1910,* it is desir¬ 
able that every owner of bees should be able to recognise this disease 
when it appears in one or more of his hives. He will then be able 
to deal with it before it has made any great headway. 


* Under the Bees Dinerne* Act 1910 it is provided that the Governor in Council may by proclamation, 
declare as disease any pest, &c M for the purposes of the Act In this respect Foul Brood Bacillus alvei , 
Brood Pest Bacillus larva, and Sour Brood Streptococcus apis ha”e been so proclaimed By the Act an 
inspector is empowered to enter and inspect any premises where bees are kept, and take such’ action as is 
necessary to arrest the spread of disease by cleansing or disinfecting or destroying such articles or 
appliances, or bees, hives, comb, or honey as are likely to spread disease ; and any owner neglecting: to 
carry out the directions of an inspector is liable to a penalty for an offence against the Act. On and after 
1st January^ 1918, any district may be proclaimed a district in which no bees shall be kept except in 
certain prescribed hives. 
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Unfortunately, there are still many bee-keepers who do not discover 
the presence of this disease amongst their bees till the small number 
of bees in several of the hives indicates that there is something wrong. 
When hives have been affected sufficiently long to show marked decline 
in the number of bees, the* disease is likely to spread rapidly; the re¬ 
maining bees are usually inactive, and do not defend their hives against 
robber bees from strong healthy colonies, which in turn fall victims to 
foul-brood. It is, therefore, important that vigilance should be exer¬ 
cised whenever combs art* handled, so that the disease may be dis¬ 
covered and treated when still in its first stage. 

When foul-brood is discovered, the affected hive should be at once 
covered up again to prevent attracting robber bees from other hives; 
and unless the colony is still strong in bees the entrance should be 
contracted to from 1 to 3 inches in width, so that the diseased colony 
may be better able to del end itself against robbers. The brood in the 
other hives of the apiary should be carefully examined, taking care 
not to attract robbers by leaving a hive open too long or performing 



Fig. 2.—Comb of diseased brood, showing flat, sunken, and perforated 

cappings. 


the examination at unsuitable times. If more cases are found, the 
hives should be marked and treated at the first favorable opportunity. 

To successfully cure a colony of foul-hrood three conditions are 
necessary, viz., first, there should be sufficient bees in the diseased 
colony to form a small swarm; second, the weather should be mild or 
warm; and third, honey should be coming in. If sufficient bees are 
not left in a diseased colony to build combs and to raise sufficient 
brood to increase the worker force, no cure should be attempted; it 
will be found more profitable to at once destroy by fire the bees, combs, 
and frames. 

Warm weather is required to enable the bees to secrete wax and 
rear brood, and therefore bees cannot be treated before September or 
after March. A honey flow is essential, so that bees treated may not 
be robbed during or after treatment. 

The only reliable method of getting rid of foul-brood without de¬ 
stroying the entire diseased colony is to remove the bees from their 
infected surroundings and start them afresh in a clean hive. 
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This is done by putting a clean hive with frames supplied with 
starters of comb foundation on the spot occupied by the diseased hive, 
removing the latter to a little behind the former. A cloth or bag is 
placed in front of the clean hive, on to this the bees are rapidly shaken 
and brushed from the diseased combs. If they do not readily enter 
the new hive, a little smoke may be used to drive them in. The bees 
will now start comb-building; the honey which they brought from the 
diseased combs in their honey sacs will be consumed in the secretion of 
wax, and the colony will now be free from disease, unless it is re¬ 
introduced into the hive from outside. To prevent the bees swarming 
out and absconding, as they will sometimes do when suddenly deprived 
of their brood, queen-excluding zinc may be fastened over the entrance, 
so that when the bees swarm out the queen cannot follow, and the 
swarm will return to the hive. This obstruction should, however, 
be removed in four or five days, when the bees will have settled down. 

The diseased hive, floor, cover, and frames of comb, should betaken 
indoors as soon as the operation of shaking down is finished, and effec¬ 
tively secured against access by bees. The combs and frames should 
be at qnce destroyed by burning. The hive, hive floor, and roof should 
be thoroughly cleansed by immersing and scrubbing in boiling water 
containing washing soda and soap. When clean, the hive should be 
exposed to the atmosphere to dry thoroughly, after which it may again 
be used for housing bees. 

When only a few diseased cells are found in a number of hives, the 
strongest of them may be treated first, and the brood combs given to the 
other affected colonies in a super over a queen-excluding honey hoard, 
in ten days most of the healthy sealed brood will have hatched, in- 
ereasing the worker-force of the. remaining diseased colonies, which 
may now also be cured by the shaking-down method described before. 

To completely destroy a diseased colony which is too weak to be 
cured, close the entrance of the hive when the bees have ceased flying 
towards evening. Put sufficient wood, ready for lighting, into a hole 
dug for the purpose, place the hive on the fuel and set fire to it. When 
burned down, fill up the hole with earth. The combs removed from 
hives shaken clown should be destroyed in the same way, otherwise 
there may be difficulty with bees getting access to honey which re¬ 
mained unconsumed by fire. 

Observance of the following rules will greatly assist bee-keepers in 
the prevention of foul-brood and its eradication when present in the 
apiary:— 

1. Have no queenless colonies; they will not defend their hives, and 
will thus establish robbing habits in the apiary. 

2. Do not allow bees to have access to honey, combs, wax, or hive 
refuse, even when quite free from disease; bees should know of no 
other source than the nectar of flowers. 

3. Never feed honey to bees; it may contain disease germs; it ex¬ 
cites them and induces robbing. Sugar syrup is safer, cheaper, and 
,]ust as good for feeding. 

4. Do not try to cure foul-brood by requeening alone, or by doctor¬ 
ing diseased ceils, or cutting them out. It will only delay the course 
of the disease, but will not cure it. 
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5. When examining combs for disease, do not use your finger nail 
to open the cells, but a match, toothpick, or straw. Use a fresh one 
for each hive, and burn those used. 

6. Do not try to cure the disease by giving the bees medicated 
food. Any drug given strong enough to destroy the germs of foul- 
brood would kill the bees. 

7. Do not interchange combs between different hives while there is 
disease in the apiary. 

8. If bad weather should set in after a diseased colony has been 
treated, feed sugar or syrup (1 VL> sugar to 1 water) inside the hive. 

(To he continued .) 


INDIAN RUNNER DUCKS AND EGG PRODUCTION. 

A correspondent forwards some interesting facts about his Indian 
Runner ducks and egg production. For the twelve months ending 
31st March last, one pen of twenty-five birds laid 5,561 eggs, of the 
wholesale value of £30 2s. 6d. The record was kept of only one of the 
pens, probably the other pens did equally as well. The birds were 
hatched early in October, 1011, and began to lay early in March. 
1012. The monthly record is as follows:— 
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GROWING LUCERNE FOR SEED— 

Owing to its high price, a good crop of seed lucerne yields splendid 
returns to the grower, but in ordinary cases the crop is an uncertain 
one. American experience in this regard is interesting, and the 
subject is discussed in Farmers’ Bid. 495, issued by the U.S. Depart¬ 
ment of Agriculture. It has been found that the most successful crops 
of seed are obtained when a relative shortage of soil moisture accom¬ 
panies comparatively high temperatures while the seed is maturing. 
The soil moisture must be sufficient to permit the setting of seed, but 
not great enough to start new vegetation for the succeeding crop. 
“ This narrow margin is the principal cause of the great uncertainty 
in the lucerne seed crop.” The best time to harvest was when the 
pods ranged from straw 7 colour to brown. 
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CITRUS CULTURE IN VICTORIA. 

. (Continued from page 239.) 

By 8 . A. Cock , Orchard Supervisor , Bendigo . 

PART III.—STOCKS. 

The unsuitability of a stock to local conditions of soil and drainage 
has been a great factor in the loss of a large number of trees. In the 
past the common lemon has been chiefly used. Seedlings, layers, and 
cuttings, the last two have been failures; the seedling will thrive and 
produce a good tree with heavy crops; but at an age of ten to fourteen 
years root-rot will overtake the majority of trees planted on the lemon 
stock, even under the most favorable conditions of soil and drainage. 
The stock is unsuitable. The orchard costs a lot of money to establish, 



Plate 12.—Twelve years old Orange Grove, Kyabram. 


therefore it is necessary that the trees shall last and remain profitable, 
consequently suitable stock must be obtained. 

Planters should secure trees worked on the Seville ( Citrus 
ligaradia) or the sweet orange ( Citrus dulcis) stock. The sweet orange 
is an admirable stock on which to work, and gives great satisfaction 
in perfectly drained soils; it is subject to root-rot, but in a far lesser 
dee roe than the lemon. Oranges and lemons worked on the sweet 
orange stock make large trees, bear prolific crops, and excellent quality 
fruit under congenial soil conditions. The Seville orange is undoubt¬ 
edly the most suitable stock, adapting itself to all classes of soils, and 
withstanding irrigation conditions extremely well in all situations. 
Oranges and lemons worked on this stock are thrifty in their habit, 
prolific in bearing, and the stock is almost immune from root-rot. 
Plate 14 represents three-year-old Washington Navels on Seville stock 
at White Hills. Bendigo. 
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Citrus trifoliata is also used for stock in very wet situations. Com¬ 
mercially it is a failure; the trees are too slow in growth; it also has 
a very dwarfing effect on the scion, and is generally unsuitable. 

The Echuca seedling, Plate II., raised at Echuca by Mrs. Lilian 
Johnson, promises to become a good stock. Trees thirty years of age 
show no sign of root-rot at Echuca, 

Propagation. 

Seeds should be planted in September and October. Seeds are 
obtained by allowing the fruit to rot in heaps or in barrels, and when 
decayed sufficiently to break easily by handling should be thoroughly 
washed through a coarse sieve. The decaying substance of the fruit 
is passed through the sieve and the seed left behind. The seed should 
then, before drying, be placed in moist sand; this can be done bv 
making a box 2 feet square and 6 inches deep, fill it half-full of sand, 
and on this place a layer of seeds 2 inches deep, and fill up the box 
on the seed layer with more sand, then thoroughly mix the seed and 



Phifc 13.— Five years old Washington Navel Trees; average yield for orchard, 
3 cases to the tree (1911). 


sand together by stirring with hand; this is done to cover the seeds 
with sand and prevent them from sticking together. When the seed 
and sand have been thoroughly mixed, the box can be filled up with 
sand and stacked. When ready to plant, the seeds and sand are passed 
through a sieve, and the seed recovered. The seed bed should be made 
under cover of lattice work or wooden screen. The soil should be 
deep, rich loam, well drained. The seed should be sown in drills 2 
inches deep and 9 inches apart, with about 3 inches between each seed. 
The seed should then be covered to 1 inch deep, and care taken through 
the growing season to keep young plants continually growing; this is 
done by frequent watering, and cultivation between the young 
seedlings, and proper protection from cold winds and scorching sun. 
At the age of one year the forward young seedlings can be trans¬ 
planted to the nursery rows, 5 feet apart and 15 inches apart in the 
row. Backward or small delicate seedlings should be transplanted 
into very sheltered nursery rows, or allowed to remain for another 
year before transplanting. The seedlings should be allowed to remain 
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at least one year in the nursery bed, and allowed to grow at will, and 
in November, December, January, or February, when the sap is run¬ 
ning free, budding takes place. Buds should be selected from round 
matured wood, with as few thorns as possible. The leaves should be 
removed by cutting, and the bud inserted for oranges not less than 
4 inches above the ordinary soil level; and for lemons not less than 
6 inches. The reason for this is to preserve the scion against any pos¬ 
sibility of collar-rot, which is nearly always brought about by wet 



Plate 14.—Three years old Washington Navel on Seville Stock, White Hills, 

Bendigo. 


earth, or water lying against, or coming in contact with the susceptible 
lemon and sweet orange; also to prevent roots being thrown out by the 
scion and thereby inducing root-rot. 

Budding is done as follows:—A vertical cut with a sharp budding 
knife is made in the bark of the stock at the desired height 1 inch 
long (Fig. 1, Plate 15) into the cambium layer; a transverse cut is 
then made at the top of the vertical one (Fig. 2, Plate 15); the point 
of the knife is then inserted and the bark held back, as at Fig. 3, Plate 
15, and the bud carefully pushed down, and the lifted edges of the 
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bark brought back again over the inserted bud, as at Fig. 4, Plate 15, 
and then tied with raffia or binding twine, as at Fig. 5, Plate 15. 
The wood from which the buds are taken should be held with the point 
of the bud looking toward the body, and the bud cut from behind, as 
at Fig. 6, Plate 15; the bud should be cut 1 inch long, starting x /> inch 
above the bud, and finishing Yj inch below, as shown. Cut with a 
sharp knife, (tutting deep enough to remove a very thin and smooth 
piece of wood on the underside of the bud, as shown at Fig. 7, Plate 
15, back view of bud. Fig. 8, Plate 15, shows front view of prepared 
bud. When inserting the bud be careful not to injure it; hold the 
bud between the thumb and forefinger, and gently press it into the 
prepared incision. When the bud has taken, the stock should be 
shortened, as at a.a., Fig. 9, Plate 15. This is to prevent a check in 
sap How, which may injure the bud. Later on, when the bud is grow¬ 
ing, the head of the stock is further removed, as at Fig. 10, Plate 15, 
and the delicate growing shoot tied to it to protect it, as at a.b., Fig. 
10, Plate 15, and, when strong enough, the remaining portion of the 
stock is cut oil*, as at c., Fig. 10, Plate 15, and the cut waxed over. 



Plate 15.—Hud ding. 


When the buds begin to move about three or four weeks' growth 
should he allowed before the string tying the bud should be cut. The 
buds are allowed to grow until they show signs of bending at the top; 
they are than pinched at the top; this arrests growth, and starts new 
growth from lower buds. The strongest is selected, and the others 
removed with a sharp knife. This growth is again pinched in turn, 
when drooping or bending of the head takes place; and if the tree is 
advanced sufficiently in height, pinching again takes place to form the 
head at the desired height. From the resultant growth the vertical 
is removed, and the tree shaped to three or four horizontalized 
branches. 

In budding old trees it is best to cut back a portion of the tree, 
start a new growth, and bud on to it. When the buds are started, the 
remaining portion of the tree can be removed, and on further new 
growths more buds inserted if necessary. 

Buds inserted in the autumn remain dormant until the spring, and 
become active with the new growth of the tree. Budding may also be 
carried out in spring. 
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Growers should insist that none but strong, healthy, well-grown 
trees should be supplied to them. Too many weaklings and culls are 
sent out from the nurseries. A grower by producing his own trees 
will have many advantages in selecting scions from his most fruitful 
and strongest trees, and working on to selected suitable stocks. 

Planting. 

There are two systems of planting in Victoria—the square and the 
septuple, the square being the more generally adopted. The three 
general distances for planting are 20 feet, 22 feet, and 24 feet. Citrus 
trees require plenty of room for growlh and cultivation, and the 
square system, 24 feet x 24 feet, will be found the most advantageous. 
If planting alongside deciduous trees, which are generally planted 
20 feet x 20 feet, it would be advisable, in order to avoid a break in the 
continuity of the lines of trees, to adopt a general distance for citrus 
and deciduous of 22 fc6t x 22 feet. The following table will give 
the number of trees to the acre for the three distances named on the 
square and septuple systems:— 


Outline* apart 

N umber of Trees 
Square System 

Xuuibet ot Trees 
Septuple System 

Out mice m check row 

S ptuple. 




foot inches. 

20 

109 

r?r> 

17 :?J 

22 

90 

103 

19 Of 

24 . 

70 

80 

20 9J 


To find the number of trees to the acre on the square system, mul¬ 
tiply the distance apart and divide the result into 43,560, the number 
of square feet in an acre, thus 20 feet x 20 feet 1(H). To find 

the number of trees on the septuple system, find the number to the 
acre on the square system, and add 15 per cent. 

In laying out the orchard on the square system, and assuming 
(Plate 4) the block to be a rectangle, as shown, the first work to be done 
is to thoroughly and deeply plough the area to be planted. The 
ground should then be harrowed down thoroughly, and rolled and 
graded. After this preparation, which should be carried out in early 
autumn, the situation for the bead ditch should be determined and the 
ditch prepared, also other distributary channels of a permanent 
character. Furrows should then be struck out, and water run in 
them to find out any irregularities in surface grading. A trial run of 
water over any surface after grading is w T ork w T ell repaid. The 
success of culture under irrigation lies in the equal distribution of 
w^ater over any surface. 

Deep thorough cultivation of any ground is essential for the suc¬ 
cessful growth of orchard trees, specially citrus. A good healthy 
start generally insures a prosperous career. Trees require all the 
essentials so necessary to the successful cultivation of any plant—a 
properly prepared soil. After any trial run of water and subsequent 
rectifying of surfaces, a good cultivation is necessary, and in August 
the area to be planted should be marked out. Having determined the 
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distance the trees are to stand apart, strike out a base line, leaving a 
distance of at least 20 feet for a headland. This will be found of 
great benefit in future working of the orchard. Good headlands 
should be left all round the orchard. The base line is best struck out 
by a length of No. 10 fencing wire, looped or ringed at each end and 
notched with solder at the distances the trees are to stand apart, 
thus— 

Ri ng 6 Rm g b 

The base line should run parallel with any known straight 
line, such as a fence, road, or channel. The wire should be 

securely fixed by using two crowbars, one at each end 

a -ft. by passing the bar through the loops; 

securely fix one bar in the ground, and when the wire is drawn 
tight, securely fix the other. If it is necessary to find the right 

angles, use the process of 3—4—5, or any multiple of it, thus:— 



3—4 form the right angle lines; 5 the diagonal line. When the 
base line is struck and the wire drawn tight, pegs should be 
placed in the ground at the notches on the wire; pegs should be 
1 foot long, and driven into the ground 6 inches; when the right 
angle line is found, the line should be similarly pegged. It will be 
found advantageous to peg the square, and then proceed with the 
tilling lines, pegging out the whole orchard. The marking out wire 
should be the length of the longest line. By this process trees should 
be in perfect line in any direction. The square system is the best 
system for working under irrigation conditions, and should be gene¬ 
rally adopted. 

When the trees are received from the nurseryman at planting 
time, they are generally sent as shown in Plate 16. The trees are 
removed from the nursery after the winter’s growth has hardened, 
and been balanced by a subsequent root growth. This is the condition 
for new r head growth. Just before this starts, the fine roots on one 
side of the tree, and the tap root, at a fair depth below' the surface, are 
cut with a sharp spade; the earth is then returned to the cut surface, 
and the trees allowed to form crown growth on the cut rootlets and 
tap root. This usually takes a fortnight; then the remaining roots 
can be cut, and the tree removed. This treatment prevents shock to the 
young trees in removal. The soil is then shaken from the roots, and 
the roots dipped immediately into thin mud puddle, and then the 
roots of the trees packed tightly in the boxes in moist sawdust and 
despatched without delay to the grower. The grower, on receiving 
the package, should remove the hessian covering, and keep the packed 
trees in a cool shaded situation, occasionally sprinkling the trees, to 
keep the package moist, until ready for planting. 

When planting is to take place the trees should be removed from 
the package as required, and the roots thoroughly washed of mud 
puddle; all broken roots should be removed by cutting with a sharp 
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knife, and the roots thrown into balance as much as possible. Figs. 
1, 2, Plate 17, represent the treatment of roots. In Figs. 1, 2, Plate 
18, there were large broken roots; they have been removed, and 
balance made, as shown (Plate 17). The trees should then be wrapped 
in a wet sack, and each tree kept covered until planted. 

In planting, a board is used, made thus— 


xj) P/anting ^^Boand <jx 


Peg 

3 feet long* 6 inches wide, and 1 inch thick, and notched in the centre. 
The board is placed on the ground, with the peg already in the ground 
fitting exactly in the extreme angle of the notch, as shown, and then two 
pegs are driven at either end of the board, as shown by X, and the 
hoard and centre peg removed, and the hole excavated inside the pegs 



Plate 1(5.—Orange Trees packed for transport. 


marked X: the hole for the reception of the tree should be large and 
fairly deep, 3 feet nearly in diameter and 10 to 12 inches deep. The 
soil is then returned to the centre of the hole in the form of a mound, 
and on this the tree is planted. The planting board is now brought 
into use again, being fixed, as before, inside the two pegs marked X, 
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on the ordinary soil level, and the tree should then be fixed in the 
notch occupying the same position the original marking-out peg held. 
The tap root of the tree should then be placed in the mound and earth 
returned, the small roots carefully placed, as equally spaced as pos¬ 
sible, and more soil returned, until the roots are covered. If the tree 
is standing too low it should be gently worked up through the soil, 
returning more earth until the roots are covered. Planting a little 



Plato J7.—One and two year old Trees pruned head and root and prepared. 

deep and working the roots up through the returned soils is a system 
generally adopted in planting. The tree should stand in the* hole, 
when planted, with the surface soil mark on the stock (indicating the 
depth it stood at in the nursery) standing 6 inches above the ordinary 
soil level. The tree should then be staked and tied; the stake should 
be made of redgmn 3 feet long and l*/j inches square. If hardwood 
stakes are used, they should be dipped in tar, for a depth of 1 foot, 
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before driving in the ground. The stakes are placed on the south¬ 
west, the windward side of the tree, about 6 inches away, and the tree 
tied to the stake with raffia or hayband, at a height of 1 foot from the 
ground, tying tight on the stake and loose around the tree. The hole 
should then be filled up with water, and when the water has drained 
away, the remainder of the soil should be returned; the soil will then 



Plate 18.—One and two year old Trees before head and root pruning for 

planting. 

assume the shape of a mound 6 inches high. This will compact to 
about 3 inches above the ordinary soil level, and will keep the scion 
well above any wet soil surface. The water placed in the hole at 
planting time consolidates the earth around the roots, and does away 
with the harmful practice of tramping with the feet, and the stake 
hold# the tree firm in its position. Fig. 1, Plate 19, shows the planting 









1 


Plate 20.—Planting. 
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and placing of roots. Fig. 2, Plate 19, the tree planted, mounded, 
and staked. 

It requires two men to plant trees properly—one to hold the tree 
and fix the roots, the other to return the earth as required. Two men 
should dig the holes, plant, stake, and water, also return the earth on 
1 acre of trees per day. Planting is work that requires care and 
attention, and it does not pay to rush. 

Other methods of planting are the ball and pot system. The balled 
trees are removed with the earth undisturbed around the roots of the 
trees, and the hall of earth is tied in a piece of hessian, as shown in 
Fig. 2, Plate 20, and requires to have only the string cut at the time 
of planting; the hessian soon rots in the ground. These trees, if 
properly lifted, require no pruning at planting, as the roots pre¬ 
viously cut and crowned with callus, receive no check. The potted 
tree, as shown in Fig. 1, Plate 20, is the ordinary tree lifted from 
the nursery with bare roots, placed in a pot, packed with new earth, 
and new root growth forced by bottom heat under glass for about 
three weeks, and then the growth hardened off under ordinary glass 
conditions for six or eight weeks, and still further hardened under 
ordinary cover, and sent out for planting, as illustrated. In planting 
out, the tree is simply removed from the pot and planted in the soil. 
These trees generally require no head pruning at planting, as they 
receive no root check. In commercial orcharding nothing is gained 
by balling or potting. If the conditions of planting out bare-rooted 
trees are carried out as described and all w r asty and weakling trees dis¬ 
carded at planting, there should be no failure's. Lemons are more 
delicate than oranges, but both require equally careful treatment. 
Bandaging the butts of the trees with hessian or paper is not a neces¬ 
sity, and wire netting renders the orchard proof against rabbits. 
Potted and hailed trees are suitable for persons growing only one or 
two trees, and who do not understand pruning methods. 

(To be continued.) 


THE TUBERCULOSIS INQUIRY— 

The British Royal Commission on Tuberculosis which has been 
sitting for nearly twelve years, has now’ issued its final report. The 
commission was appointed after a declaration in 1901 by Dr. Koch 
that “human tuberculosis differed from bovine, and cannot be trans¬ 
mitted to cattle ”—a statement which, if proved, had an obvious bear¬ 
ing upon legislation calculated to prevent the spread of the disease. 
The commissioners deal with this and the other points referred to 
them, fn a first interim report, dated June, 1904, they found that 
tubercle of human origin can give rise in the bovine animal to tuber¬ 
culosis identical with ordinary bovine tuberculosis. In a second 
interim report of February, 3907, they state that cows’ milk contain¬ 
ing bovine tubercle is clearly a cause of tuberculosis and of fatal 
tuberculosis in man. In the final report now issued, the commis¬ 
sioners recommend drastic action to prevent meat and milk affecting 
human beings, the isolation of highly-infectious eases, better housing 
and special separate treatment for children, and the appointment of 
an advisory council to assist the Government. 





Agricultural Laboratory, p RANKIN SCOTT, 

Melbourne, 9th April, 1913. Chemist for Ajrnculfcure. 
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. Wool contains suint, fat. and pure wool hair. The suint consists 
chiefly of a potash compound, and is mostly removed when sheep are 
washed. The suint may form more than half the weight of the fleece, 
or may be only 15 per cent. The fat is not removed by washing, and 
may vary from 30 to 8 per cent, of the washed fleece. 
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STATISTICS. 

AGRICULTURE IN VICTORIA. 

Area and Produce, 1911-12 and 1912 - 13 . 

The following returns for the State of Victoria have been issued hv 
the Government Statist (Mr. A. M. Laughton) :— 



Area. 

Produce 

Average per aeie 

Name of Crop. 

- 



— 




1911-12. 

1912-13 

1911-12 

1912-13 

1911 -12. 

1912-13 


Acres 

Acres. 

Bushc Is 

Bushels. 

Bushels. 

Bushels 

Wheat 

2,164.066 

2,085,216 

20,891,877 

26,223,104 

9 65 

12 58 

Oats 

302,238 

439.242 

4,585,326 

8,323,639 

1517 

18 95 

Barley (malting) 

36,748 

52.311 

725,803 

1.269,634 

19 75 

24 -27 

Barley (oilier) j 

16,793 

19,320 

298,781 

474,893 

17 79 

24 -58 

Maize 

18,223 

19.986 

792,660 

* 

43 50 

# 

Bye 

1,098 

1,428 

9,981 

17,141 

9 09 

12 00 

Peas and beans 

11,535 

11,875 

181,113 

232,856 

15-70 

19 61 




Ton* 

Tons 

Tons 

Tons 

Potatoes (early nop) 

t5,142 

5,104 

17,498 

10.083 

3 40 

3 70 

Potatoes (general crop) 

42,550 

42,411 

101,594 

* 

2 39 

* 

Mangel-wurzel 

797 

1,121 

9,568 

14,615 

12 01 

13 04 

Beet, carrots, parsnips, turnips 







for fodder 

058 

627 

4,953 

* 

7 53 

* 

Onions 

3,652 

4,977 ! 

20,911 

28,641 

5 73 

5 75 

Hay (wheaton) 

304,388 

386,370 

357,370 

438,820 

1 17 

1 14 

Hav (oaten) 

535,146 

790,268 

648.846 

1,099.436 

1 21 

1 39 

Hay (lucerne, <Src.) 

20,671 

27,090 

26,072 

34,668 

1 26 

1 28 




Cwt 

Cwt 

Cwt. 

Cut 

Grass cut for seed .. 

1.188 

2,429 

1,697 

4,144 

1 43 

1 71 

Green fodder 

75,177 

84,46!) 





Vines 

24,193 

24,579 





Orchards and gardens 

59.985 

63,209 





Market-gardens 

10,331 

10,41 1 





Other tillage 

5,662 

6,859 





Total area under crop 

3,610,241 

4.079.356 





Land in fallow . 

1,469,608 

1,627,223 





Total cultivation 

5,109,849 

5,706,579 






* Not yet available, f The early crop relate* to potatoes dug before March 1 

Area under Potatoes in Principal Counties, 1911-12 and 1912 - 13 . 


Principal Counties. Area in Acres. 

A 



1911-12. 

1912-13. 

Bourke 

5,228 

6,187 

Grant 

8,205 

8,010 

Mornington 

5,618 

5,037 

Dalhousie 

2,687 

2,752 

Talbot 

0,870 

6,370 

Villiers .. 

3,758 

3,198 

Buln Buln 

3,612 

4,383 

Remainder of State 

11,714 

11,638 


47,692 47,575 


Total 
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THIRD VICTORIAN EGG-LAYING COMPETITION, 1913-14. 

Commencing 15 Ih April, 1913. 


CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 





Egg* 


No. of 



laid. 

Position m 

Brood. 

Name of Owner. 

April 15 

Competi- 

run 



to 

Mav 14 

tion. 

6 

White Leghorns . 

J. S. Spotswood 

T W. Goto. 

126 

1 

4(5 

Black Orpingtons 

109 

2 

61 

Whit*' Leghorns 

Jno Campbell 

108 

} 3 

2 

R. W. Pope 

108 

21 


A. Ross 

107 

5 

6a 

f 

E A. Lawson 

104 

6 

61 


W. O. Swift 

99 

7 

50 


A. H Mould 

98 

8 

23 


J. H (fill .. 

95 

9 

66 

,, 

Eeatherntone, Win 

94 

10 

8 


E H. Bridge 

93 

} 11 

68 

,, 

Jones and Curtis 

93 

34 


J E Bradley 

86 

13 

49 


M. H Noye 

86 

14 

45 


1). Goudie . . 

85 

15 

63 


A Sellers . . 

80 

16 

37 


C II. Busst 

79 

\ 17 

13 

Black Orpingtons 

T. S. Dallimore 

79 

J U 

11 

White Leghorns 

C J Beattv 

78 

) 19 

59 

S 0 White Leghorns 

Cowan Bros 

78 

53 

Black Orpingtons 

A Greenhalgh 

77 

21 

16 


I) Fisher . 



32 

White Leghorns 

11. Hauburv 


r — 

14 

F Hannaford 


} 24 

47 


Win. Me Lister 

75 

40 


Geo. Edwards 

74 

} 26 

62 


(LA. Gent, 

74 

48 


Thlrkell and Smith 

72 

28 

18 


B Rowhnson 

68 

} ,9 

41 


IVrcv Walker 

68 

27 


J Sinclair . 

66 

31 

38 


M. A Monk 

65 

32 

7 

%% 

IT. McKenzie 

62 


10 

n 

T. A Pettigrove 

62 

33 

39 


W. Purvis . 

62 

1 

3 


W. L. Buscumh 

60 

36 

67 


(J Hepburn 

58 

37 

35 


Moritz Bros. 

56 

38 

25 

Black Orpingtons . 

King and Watson 


] » 

43 

White Leghorns 

Morgan and Watson. 

KB 

44 

W A Rennie 



19 


W. Dunlop 

49 

42 

28 


E Waldon 

47 

43 

24 


Redtern Poultry Farm 

45 

| 44 

58 


Stranks Bros. 

45 

26 


11. Rolls . . 

44 

46 

22 


B Mitchell 

43 

47 

52 


W. G. Osborne 

42 

48 

55 


P. H. Killeen 

40 

49 

12 

R.O.Brown Leghorn-* 

A. H. Padman 

35 

50 

17 

S. P. Giles .. 

34 

51 

57 

White Leghorns . 

Gleadell Bros. 

32 

52 

20 

0, B. BertoDmeior 

29 

53 

5 


G. W. Robbins 

27 

54 

54 


Jas. McAllan 

26 

55 

36 


A. J. Jones.. 

24 

| 56 

15 


J, Shaw .. 

24 

29 

Black Orpingtons .. 

S. Brundrett 

19 

68 

30 

Jas. Ogden 

15 

X 59 

56 

White Leghorns . 

Scliaofer Bros. 

15 

42 

A. Stringer 

15 

J 

33 


South Yan Yean Poul¬ 
try Farm 

W. k. Steer 

13 

l 62 

51 

Black Spanish 

■jM- 

J 

4 

White Leghorns .. 

Jas Brigden 


64 

9 

Sylvania Stud Farm. 


65 

64 

GoldenWyandottes 

C. L. Sharman 


66 

60 

Black Spanish 

Watson and Rush- 
worth 


67 



Total .. 

3,967 
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ORCHARD AND GARDEN NOTES. 

E. E. Pescott, F.RJI.8., Principal , School of Horticulture, Burnley . 

The Orchard. 

Planting. 

June is the month usually favored for the planting of all deciduous 
orchard trees, and this work should now be carried out. The ground 
should have been previously ploughed, subsoiled, and drained, in anti¬ 
cipation of the planting of the young trees. The young trees should 
be planted to the same depth as they were growing in the nursery 
beds, and the holes for their reception should not be any deeper than is 
necessary to contain the roots. A deeper hole only provides soakage 
room for the soil moisture, and the hair roots are rotted as soon as they 
are formed. In order to keep the tree holes at an even depth, a plough 
furrow may be run along the whole length of the row, and each tree 
could then be planted to the depth of the furrow, and no deeper. 
By this means any soil moisture, or an excess of moisture, is evenly 
distributed, and is not likely to settle round the growing roots. 

Before planting, the roots of the young tree should be well pruned, 
cutting them back hard, leaving a very small root system; generally 
only about one-third of the original roots being left. 

It is rarely necessary to manure newly-planted trees when they are 
being planted. If manure is required, it should either have been well 
worked through the soil previously, or else it should be used as a 
surface mulch some considerable time after planting. 

In planting, growers will do well to study such varieties as are 
valuable as export fruit in apples and pears; and other classes are 
generally profitable if planted for a succession. A great deal of atten¬ 
tion is paid to new varieties, an,d it is to be regretted that, in the search 
for newer varieties, which are so often a failure, the older and more 
valuable varieties may be lost sight of altogether. 

An up-to-date orchard should contain a very few varieties; the 
fewer varieties simplify many orchard operations considerably, and 
the crop is far more easily handled. In planting, it is also essential 
that the question of cross fertilization should be studied, so that the 
blossoming of each variety shall help the other in the setting of the 
fruit. 

The recent Pomological Congress drew up a list of apples and pears 
suitable for planting in Victoria, and growers are recommended to 
select such as may be suitable to them from this list. The varieties 
are here given, and in order of preference for planting purposes. 

List of apples suitable for Northern districts— 

(E), early ; (M), medium ; (L), late ; (V.L), ven late. 

(1) Cleopatra (M.). 

(2) Dunn’s Favorite (M.); Syn. Munroe’s Favorite 

(3) Jonathan, Gravenstein (M.). 

(4) Borne Beauty (L.). 

(5) Esopus Spitzenberg (L.M.), Cox’s Orange Pippin (M.) (in special 

districts), London Pippin (M.). 

(6) Peasgood’s Nonsuch (E.), Wealthy (M.), Stewart’s (L.), Shepherd’s 

Perfection (M.), Scarjet Nonpareil (L.). 
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(7) Rtone Pippin (L.). 

(8) Hymor (L.), Schroeder (L.), Winter Strawberry (L.). 

(9) Rokewood (V.L.). 

Southern districts— 

Apples (in order of preference). 

(1) Jonathan. 

(2) Gravenstein. 

(3) Fates. 

(4) Rome Beauty. 

(5) London Pippin. 

(()) Shorland Queen (E.), Reinette de Canada (M.). 

(7) Alexander, Wealthy (E.), Pomme de Neige (M.), Statesman (L.), 

Rokewood, Newman’s Seedling (L.), Stone Pippin, Stewart’s. 

(8) Sturmer Pippin, KBopus Spitzonberg (L.), Lord Wolseley (L.), Green 

Alfriston (E.). 

Pears— 

(1) Williams (E.). 

(2) Beurre Bose (M.), Winter Nelis (L.), Josephine de Malines (L.), 

Packlmm *s Trinni])h (M.), Beurre d ’Anjou (M.), TTrbaniste (M\). 
(J) (’onfer^nce (M.), Winter Cole (L.), Howell (M.), Madam Cole (L.), 
01 mi Morceau (M.L.). ( . 

( 1) Kieffer (M.L Brmunpark (L.), Beurre Capiamnont (M.). 
t. r ») Vicar of Wink field (M.L.). 


Spraying. 

All the winter pests will now come in for attention, and trees should 
be freed, as far as possible, from all classes of scale insects, bryobia 
mite, woolly aphis, &c. The red oil or crude petroleum emulsion is 
most suitable for the eradication of these pests. 

Spraying before pruning is not the general rule, and yet it seems to 
be the safest, especially where scales or woolly aphis are prevalent. 
Certainly, a much larger amount of spray material will be required, 
but much better work will be done. There will be no danger what¬ 
ever from future contamination from any of these pests on the unde¬ 
stroyed primings, or from any small clippings that may be lying 
ungathered around the tree. Another point in favour of this is that, if 
by any means, whether by careless spraying or by the use of bad 
materials, any part of the tree is left, so that the pest is not destroyed, 
and so continues to increase, then a second spraying can be given 
while the tree is still dormant. 


Draining. 

In old established orchards a thorough scheme of drainage does 
more to invigorate and resuscitate the trees than any amount of surface 
cultivation or manuring. The w T ork is easier done in June and July, 
and, where necessary, it should be started at once. Drainage pipes are 
more generally used, but stones, logs, waste timber, brushwood, and 
charcoal are all valuable as drainage mediums. The benefits of soil 
drainage have been so frequently urged that it is hardly necessary to 
repeat them again. 

Pomology. 

The recent session of the Pomological Congress has decided to 
recommend certain changes in the names of various apples and pears, 
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mainly for the reasons that some names are unsuitable, that some are 
too long, and that some eontain unnecessary words. 

The Congress, in considering the question of nomenclature of 
fruits, made no definite rules this year, but the following tentative 
agreements were adhered to:— 

(J) That priority of name, naming, and of origin, have preference wher¬ 
ever possible. 

(2) That such words as “Seedling ’’ and “ Hybrid ” be abolished from 
Australian Pomology as far as possible. 

(.‘1) That simplicity of naming be followed wherever possible. 

The following alterations of fruit names were recommended for 
the various reasons given. The new names are given first. 


Cleopatra 
London Pippin 

Scarlet Nonpareil 
Adam’s Pearmain 
King of Pippins 

Dumelow 

Tasma 

Statesman ,. 

Dunn’s Favorite 

Seliroeder .. 

Stewart’s .. 

Reinette de Canada . . 

Alexander .. 

Esopus Spitzenberg , . 

Trivett 

Bismarck 


Williams 
Giblin’s Nelis 
Kieffer 


Apples. 

Synonyms Ortley, Porter, New York Pippin of Lindley,- 
but not of Downing. 

The term Five Crown Pippin is too general, as there are 
many apples with such a crown, and more noticeable 
than this one, especially Delicious and Colville 
Blanche/ d’Tliver. 

Synonyms Winter Pearmain and Scarlet Pearmain in 
Tasmania. 

Erroneously called Golden Reinette and Dutch Mig- 
nonne in Tasmania. 

Synonym King of the Pippins. Erroneously known as 
Golden Reinette, Adam’s Pearmain, and Summer 
Pearmain in Tasmania. 

Synonyms Dumelow's Seedling, Wellington, Wellington 
Pippin. 

Synonym Detnociat. A new Tasmanian apple; the 
name has been changed because of the existence of 
two American apples called Democrat. 

Synonyms (.handler’s Statesman, (-handler. This is 
the round apple sent out by (-handler, and not the 
ribbed one, which he distributed earlier. 

Synonyms Dunn’s Seedling, Munroe’s Favorite, Gari¬ 
baldi, Ohio emu ri. The apple being raised by Mr. 

Dunn, of South Australia, priority was given to his 
name instead of the Victorian claimant, Mr. Munroe. 

Synonym Schroeder’s Apfcl. Grown in Ilarcourt, Vic., 
as Dunn’s Seedling. 

Synonym Stewart’s Seedling, a Victorian seedling of 
Dunn's Favorite. 

Known as Luxembourg in Cumberland, N.S.W., and as 
Blenheim Orange in Tasmania. 

Synonym Emperor Alexander. 

Synonym Esopus Spitzenburgh, 

Synonym Trrvctt’s Seedling (N.S.W.). 

Synonym Prince Bismarck. This is a Victorian-raised 
apple, and not a New Zealand variety, as stated by 
Hogg. 


Pears. 

Synonyms Williams’ Bon Chretien, Bartlett, Duchess 

(S.A.). 

Synonym Giblin’s Seedling (a Tasmanian seedling of 
Winter Nelis). 

Known as Keiffer’s, or Kieifer’s Hybrid. 
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Vegetable Garden. 

The principal work in this section during June is the preparation 
of beds for the main crop of vegetables. Most vegetables require, and 
thrive best in, a thoroughly well-worked soil, the soil being as friable 
as possible. The beds should be deeply worked; all manures should 
be well rotted, and evenly distributed throughout the soil. 

One point to be emphasized is a good system of rotation whereby 
a continual succession of the different classes of vegetables is grown 
in the beds. This is not only valuable as a method of soil restoration 
and improvement, but it helps to reduce and weaken any insect or 
fungus disease that may have been present. 

Asparagus beds may now, be renovated, and new beds planted 
according to directions given in the April number of the Journal. 
Onions and any other seedlings that are sufficiently far advanced 
may now be planted out, and succession crops of spinach, radish, peas, 
broad beans, leek, lettuce, carrot, &c., should be planted. The plant¬ 
ing of rhubarb beds should now be completed. 

Flower Garden. 

General cleaning up and digging will be the wwk for this month 
in the flower section and shrubbery. Where the soil is heavy or 
sour, or where sorrel is plentiful, the garden should be given a heavy 
dressing of fresh lime, giving a fair dusting all over the surface. Lime 
should not he used in conjunction with leaves, garden debris , leaf- 
mould. stable manure, or any other organic matter used for humus. 
These should be first disposed of by digging well into the soil; then 
shortly afterwards a top dressing of lime may be given. Should no 
humic material be used, the lime may be dug in with the autumn 
digging. 

In cleaning up the gardens, all light litter and dead foliage should 
either be dug in, or, better still, should be placed in an out-of-the-way 
corner to form a compost heap. Leaf-mould is especially useful in any 
garden, and where such plants as Azaleas, Rhododendrons, Liliums, 
&(?., are grown, or for pot plant w r ork, it is exceedingly valuable. In 
forming the compost heap, no medium whatever should be added to 
help the rotting down of the leaves, unless it be a little sand. Any 
chemical added will render the mould unsuitable for its special objects. 

Any hardy annuals may be planted out, such as stocks, pansies, 
wallflowers, &c., and cuttings of roses and hard-wooded shrubs may 
also be planted. 
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reminders for juuy. 

LIVE STOCK. 

Horses. —Those stabled can be fed liberally. Those doing fast or heavy 
work should be clipped; if not wholly, then trace high. Those not rugged on 
coming into the stable al night should be wiped down, and in half-an-nour’s 
time rugged or covered with bags until the coat is dry. Old horses and weaned 
foals should be given crushed oats. Grass-fed working horses should be given 
hay or straw, if there is no old grass, to counteract the purging effects of the 
young growth. Old and badly-conditioned horses should be given some boiled 
barley. 

Cattle. —Cows, if not housed, should be rugged. Bugs should be removed 
in the daytime when the shade tcmperatureipreaenes 60 degrees. Give a ration 
of hay or straw, whole or chaffed, to counteract the purging effects of young 
grass. Cows about to calve, if over fat, should be put into a paddock in which 
the feed is not too abundant. Calves should be kept in warm, dry shed. The 
bull may run with the cows. 

Pigs. —Supply plenty of bedding in warm, well-ventilated styes. Keep 
styes clean and dry. Store pigs should be placed in fattening styes. Sows 
in line weather should be given a grass run. Young pigs over two months old 
should be removed from lucerne run 

Sheep. —The general classing of merino and lamb-raising ewe flocks should 
be commenced; none but roomy thick ewes, carrying a bulky fleece, should bo 
kept. Class rams; keep only the best in shape and fleece, castrate all others; 
do not allow them to go entire to be used by those who think any ram good 
enough. Beep and narrow forequartered rams are responsible for many car¬ 
casses dressing and freezing plainly, although often good sheep from a wool 
point. Sell aged or barren fat ewes from breeding flocks. Clean filth from 
breech of ewes of British breeds now commencing to lamb. Wherever possible, 
send lambs weighing 60 lbs. live weight to market. Early prices are always 
best; avoid waiting until the rush of the season. 

Poultry. —Mating of heavy breeds for table purposes and winter eggs should 
receive immediate attention. Six to eight second-season hens may be mated 
to a cockerel ten to twelve months old to insure fertility and strong chickens. 
Hatch all breeds in July and August for stock purposes. Hatch light breeds 
in September for winter eggs. Tin hens may be mated to one cockorel to 
obtain best, results. 


CULTIVATION. 

Farm. —Finish sowing barley, peas and beans, and late white oats in back¬ 
ward districts. Trim hedges. Fallow for potatoes, maize, and other summer 
crops; in early districts, plant potatoes. Graze off early crops where possible. 

Orchard. —Continue to plant deciduous fruit trees, bush fruits, and straw¬ 
berries. Continue cultivating and pruning. Spray for mites, aphides, and 
scales. 

Flower Garden. —Plant shrubs, climbers, and permanent plants, including 
roses; also annuals and herbaceous perennials, Gladioli, Liliums, Iris, and 
similar plants. Continue digging, manuring, trenching and liming. 

Vegetable Garden. —Plant out seedlings. Sow seeds of carrots, parsnips, 
cauliflowers, onions, peas, broad beans, and tomatoes. Big all vacant plots. 

Vineyard.— Proceed with pruning, burning off, and ploughing. Complete, as 
early as possible, the application of manures other than nitrates and sulphate 
of ammonia if not already done. Mark out land for new plantations. If 
ground is in good order and not too wet, proceed with plantations of young 
vines (unpruned>. Remove cuttings or scions from vines previously marked, 
and keep fresh by burying horizontally in almost dry sand in cool, sheltered 
place. Permanently stake or trellis last year’s plantations. 

“ Cellar *.—Back all young wines, whether previously racked or not. Rack 
old?r Wines also. For this work choose, as much as possible, fine weather and 
high barometer. Fill up regularly all unfortified wines. This is a good time 
far battling wine. •* 
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THE FRUIT TRADE OF VICTORIA. 

ITS PRESENT STATUS FROM A COMMERCIAL STAND-POINT. 

(Continued from pae/e 31fi.) 

Hi/ /■'. Medina, Senior Fruit Inspector. 


PART VIII. 

OVERSEA TRADE.—DISTRIBUTION AND MARKETING 

Trade Channels. 

At present our fruits an; principally conveyed to oversea markets 
by vessels belonging to the following companies:— 


A ami of Cornwall}. 

P. ami 0. (Mail) 

P. and 0. (Cargo) 

P. and O.(Branch) 
Orient (Mail).. 

Wh i t e Star (Liver poo 1 ) 

White Star (Aberdeen) 

Blue Funned .. 
Federal Houlder-Sliire 
Norddoutschor Lloyd 
Moasag *rieB Maritimes 
German Australian 
British India .. 

Royal Dutch Packet 
Canadian Australian 

Oceanic S S Co. 

Union S ft Co. 


I) k *ti nation 

rnited Kingdom 
Tinted Kingdom 
Tnited Kingdom 
United Kingdom 
Tnited Kingdom and Sou h 
Africa 
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Batavia, &c. 

Singapore, Java, Batavia 
Vancouver ,. 

San Francisco 

New Zca’and Ports .. 


Routr. 

Suez 

Suez 

Cape Town 
Suez 

Cape Town 

Cape Town 

Suez 

Suez 

Suez 

S'iez 

Suez 

! Alternative, vid Sydney or 
| Fremantle 
j vid Sydney 

vid Inter-State boats, tran- 
ship meat at Sydney 
j vid Inter-State boats, tian- 
j shipment at Sydney 
I Direct 
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In addition to the foregoing, small lots of fruit are occasionally 
shipped by various cargo steamers to the Pacific Islands, the Bast, and 
South Africa. The graph below shows the various countries which 
have been opened to our fruit trade, and those which still remain un¬ 
touched. The figures showing the population of each of these coun¬ 
tries, and the quantities of fruits shipped to same, will convey some 
idea of the directions in which the trade has developed since its incep¬ 
tion some twenty years ago, and will also indicate the extent to which 
the trade may be further developed, both with respect to the markets 
already opened and those which remain untouched. It would appear 



from the evidence of the figures which show the total quantities ex¬ 
ported to the various countries since the trade was first established, 
that our export trade in fruit to oversea countries has practically not 
yet commenced in earnest, and that with better facilities for distribu¬ 
tion coming into existence, the trade should, in the future, expand to 
an unlimited extent. As, however, proper facilities are not yet avail¬ 
able for reaching many of the larger markets of the world, those 
interested in promoting the growth of the industry would do well 
to confine their attention to further developing the trade with 
those places which are the most accessible, and particularly with 
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the countries where trade has already, to some extent, become estab¬ 
lished. This is the opinion of many reputable and disinterested 
authorities whose interests and desires are in the direction of develop¬ 
ing the industry as a whole, and on broad and sound lines. It is a 
well-known fact that our fruits are not distributed or disposed of to 
the best advantage in the markets of the United Kingdom, and that, 
as a consequence, the best prices possible are not always obtained. 
This want of proper distribution cannot, of course, be held altogether 
responsible for the unsatisfactory prices which are often realized. 
Improper methods of handling and putting up our fruits before ship- 
men t, and the neglect of correct and up-to-date transporation by land 
and sea, must bear their share. 

The records taken from the Agent-GeneraUs reports for a number 
of seasons show that fruit has been carried during transit from Aus¬ 
tralia to the Tnited Kingdom and Europe at temperatures much too 
high, and it has been already shown in the present series of articles 
that our methods of transportation by land are far from all that could 
be desired. The matter of improper distribution in the countries 
where our fruit trade lias already been established is now under 
review. 

In the Journal of Agriculture, November, 1911, the following were 
pointed out as the principal needs which were required for the oversea 
fruit export industry:— 

(1) Provision for rapid cooling of fruit when picked. 

(2) Cool car transport. 

(3) Pro-cooling of all fruit prior to shipment. 

(4) The installation of self-recording thermometers on fruit- 

carrving steamers. 

(5) The provision of cool storage accommodation at London 

and other ports where transhipment is often required. 

(6) Improved methods of consignment, sale, and distribution 

of fruits. 

(7) The organization of the trade generally on the lines which 

have been adopted in California and Canada. 

The matters indicated in (1), (2), (3), and (4) have already been 
mentioned in this series of articles, and (5) (fi), and (7) will be 
dealt with in this and future articles. 

Although the figures shown in the graph indicate that the larger 
percentage of our fruit trade, so far, has been confined to the United 
Kingdom and Germany, it might be inferred from these that the limit 
of supply to those countries had already been reached, and that we 
should, in consequence, turn our attention to markets still untouched. 
However, a knowledge of the facts indicate that instead of the limit 
of consumption of our fruits in the United Kingdom and Germany 
having been reached, our fruits are almost unknown to the greater 
proportion of the consumers in those countries. 

Distributing Disabilities. 

So far, our fruits have been distributed from London and Liver¬ 
pool only throughout the United Kingdom, and from Hamburg 
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throughout Germany. This is mainly caused through want of direct 
steam-ship service to other distributing centres in those countries, and 
as these centres can only be reached by transhipments, the exporters 
here have naturally been averse to attempting to open fresh markets 
by these means. They are justified in this attitude, as, without proper 
facilities for so doing, transhipment of consignments is usually a very 
unsatisfactory proposition. The goods are often delayed through 
hitches occurring at the port of transhipment, and, as the shipper, 
has no one to look after his interests, the fruit is, in many instances, 
subject to treatment such as to bring about serious deterioration in its 
market value, or perhaps render it quite unmarketable. 

Cool Storage Accommodation in London. 

Many good markets and distributing centres other than London 
and Liverpool exist in the United Kingdom, such as Hull, Bristol, 
Glasgow, Cardiff, Manchester, &c., but the difficulties of reaching 
these under present existing circumstances render a regular supply 
of fruit to these a risky proposition. There would appear to be 
one way only whereunder the difficulty of reaching these ports may 
be overcome, as, in the absence of a direct steam-ship service, London 
must, perforce, continue to be the chief distributing centre. This 
solution consists in providing suitable accommodation for holding ship¬ 
ments until such time as vessels trading with the centres mentioned 
arrive in London, and has been advocated for some years past in the 
columns of this journal. In the absence of such accommodation, our 
fruits, to reach centres other than London, must be distributed by rail 
to these centres or disposed of in London and distributed after sale. 
This obviously places the exporter at a great disadvantage, as it forces 
him into the position of having one market only in which to dispose 
of his goods. Were proper accommodation provided, his fruits could 
be held until these could be forwarded to centres other than London 
with a minimum of risk. The exporter would thus be in the position 
of placing his fruits in direct competition with the London markets, 
ami would thereby stand a far better chance of securing enhanced 
prices than is possible under present conditions. Even so far as the 
London market itself is concerned, the establishment of proper cool 
storage accommodation would enable our exporters to regulate the 
supply and avoid gluts. 

Summarized, the chief advantages which would accrue from cool 
storage accommodation in London would appear to be as follows:— 

(1) The avoidance of gluts by possessing a means for regulating 

supplies. 

(2) The facilities which would be afforded for distributing to 

centres other than London. 

(3) Minimizing the possibility of our fruits being sacrificed 

through the operations of brokerage rings. 

Extra charges would be incurred for carrying out such an arrange¬ 
ment, but it would probably so enhance the all-round market values 
that the benefits derived would more than compensate for the extra 
coat. 
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It may be that the cost of Greeting and maintaining the accommo¬ 
dation indicated could not be borne by the fruit industry alone, and 
that such accommodation would require to be utilized for products 
other than fruit. This is a matter that could only be determined after 
consideration and thorough investigation of the facts. The suggestion 
that those interested in the Canadian fruit industry might reciprocate 
with those interested in this country seems a good business proposal, 
and one which should not be difficult to carry into effect. 

(To be continued.) 


CITRUS CULTURE IN VICTORIA. 

(Continuid from pa<jc 382.) 

PART IV.- PRUNING. 

It if S. A. Cock, Orchard Supervisor, Bendigo. 

Oranges, when re< eived from the nursery, and after their roots 
have been washed of :he mud puddle, will look as at Plate 18. Fig. 1 
is a one-year-old tree wiili a branehing head growth of too weak a 
character, and too Inch to start off* as a three-armed tree; it is there¬ 
fore cut back to a rod at a. If this head were allowed to remain, the 
new growths would not start readily from the terminals b. The strong 
new' growth usually comes from lower down on the newly-planted tree, 
and renders it necessary, later on, to cut back the old growth to the 
new strong growth. A fair start is made by hard cutting. The growths 
come from every leaf axil, and are capable of being produced from 
every bud on the tree. Fig. 2, plate IS, represents a tw r o-year-old 
tree with strong branches, well spaced, and branching at the proper 
height to form the head; this is pruned l>aek to three or four buds on 
the time arms or branches as shown at c, pruning to outside buds. 

Fig. 1, Plate IS, will form a new head, whilst Fig. 2. Plate 18, will 
go on increasing its arms immediately; therefore, it is preferable 
to obtain strong well-formed trees from the nurseryman, two-vcar-old 
for preference. I5y pinching the strong-growing trees this eau be 
produced the first year as already explained. Nurserymen should see 
that Ihe trees are headed at Ihe proper height (15 inches from the 
ground), otherwise recourse to hard cutting to a rod is necessary, in 
order to form the head at the height stated. It is not necessary to 
allow' any leaves to remain on the trees when planting pruning is done. 
Evaporation is great from the leaves, and the roots require all the 
nourishment possible to assure a healthy start. Plate 17 represents 
the trees after pruning, Fig. 1, the rod. Fig. 2 pruned to three arms. 
Should any central vertical strong growth be present, it should be 
absolutely removed. The idea at the outset is to space the branches, 
and whilst strong, almost upright, growths are required for a few 
years, the upright growths should be slightly to the horizontal, and 
no main upright central growth permitted. This is a fault often 
noticed with many grow-ers, and is wurong, as will be shown later on. 
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Two strong growths occur every year, and two or more weakened 
growths. The strong growths produce the leading and strong lateral 
wood, whilst the weaker growths produce the smaller laterals. It 
is with the strong growths we are chiefly concerned—September to 
December, and February to April. It is not advisable to cut back 
again on orange trees after the planting pruning. The strong leading 
growths should be guided and led in the direction required. The 
objective for the first five years should be to procure a tree of sturdy 
upright growth, with strong uprights and strong laterals, both growths 
being well and equally spaced for the admission of sunlight and air, 
and the consequent assimilation and elaboration of fruit-producing 
wood. This is performed by treating the growths twice in the year-- 
November and April. The terminal buds rest when growth ceases, 



Plate 21.—Terminal growth before regulating 


and the successive growths are depicted in Plate 21, A, B, C. The 
growth may be only single, but generally it, is what is termed 
“ clubbed,” or many equal growths produced from nearly an equal 
base (leading buds close together). If all these buds are'allowed to 
remain, they grow until eventually the stronger ones take the lead 
to form branches, and the weaker ones remain as stunted laterals. 
If these growths are not thinned the tree rapidly becomes a dense 
mass of foliage, excluding light and air, and producing no fruit in 
the centre of the tree, the Centre being generally infested with scale. 
An orange tree in shape should be circular, and flat across the top, 
the diameter being equal to almost twice the height; or suppose every 
horizontal branch could be lifted erect, and bound together, they 
would be of equal height with any vertical branches. Plate 21 
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Plate 23.—Washington Navel, o years old, Koondrook. 
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represents how these growths are regulated to bring about this result. 
At a , the growth is weak, and in order to make it strong and vertical, 
two growths are removed as shown at —; h is stronger than a, 
consequently two growths are left, the upright top growth to form 
a leader, and the bottom growth for a horizontal strong lateral. 
The weakened central growth, and the strong side growth are 
removed at — to strengthen the leader. 

c is stronger than b or a, and as in deciduous fruit trees it is 
necessary to build a strong frame to support the lateral growths, so 



Plats 24.—Twelve years old Azorean St. Michael, Kyabrarn. 


it is necessary in orange trees to induce strong leading growths to 
support the lengthy laterals in c. The leading growths in the centre 
are removed at —, and two growths of equal size and strength 
allowed to remain to increase the head or framework of the tree. 
This is a blocking process also, and while it regulates the leaders, it 
also places pressure on the buds below the regulated leaders, and 
pushes them into activity to produce fruiting lateral growths. 
Plate 22 represents a, b, c, with growths regulated. Plate 24 
is a typical three-year-old tree. Plate 23 a, typical five-year-old tree. 
Should any leaders show a tendency to grow stronger than the others, 
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and destroy the balance of the tree, they should be cut back to an 
outside bud, or absolutely removed by cutting back to a weaker 
vertical growth. At the age of five years, and when 8 feet high, 
attention should be paid to thinning out, also promoting a horizontal 
growth. Orange trees do not require to be hollow in the centre, but 
should be open enough for the admission of light and air on all parts 
of the tree as shown in Plate 24 (a twelve-vear-old Azorean St. 
Michael), where the bearing surface is equally distributed right over 
and through the tree, not as is too often the case with untrained 



Plate 25.—Twelve years old Siletta, Kyabram. 


trees, only over the outside surface, and within for a distance of a 
foot, Plate 25 represents a twelve-year-old Siletta orange, regulated 
and pruned fiat across the top, height 10 feet, diameter 16 feet. 
Plate 26 shows a Washington navel twelve-year old, 10 feet high and 
18 feet in diameter. These are good types of well-balanced trees, 
and have a much increased bearing surface as compared with dome- 
shaped trees; broad of base and falling away to a point on the top, 
this class of tree has usually been allowed to grow at will, and the 
strong central uprights have gained the ascendancy. The difference 
in bearing space is shown in Plate 27. Taking the outside circle 
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a — a—a to represent a dome-shaped tree, vertical section (trunk and 
branches not shown), 20 feet across at the base, and 12 feet high in 
the centre, the fruiting capacity would be as follows:— 

1. When the fruit is borne e/ery where along limb from centre to outside 

leafage ™ 

In a space above double lines B B of 2095^ cubic feet 

In a space below double lines B~ B of 6284 cubic feet 

In a total space of •2723],’ cubic feet 

2. When fruit is borne only on the outer twelve inches of the tree — 

In a space above double lines B—B of 1527? cubic feet 

In a space below double lines B—B of 5094 cubic feet 

In a total space of 2080} cubic feet inside line 
marked C—C -(l--thus there will be for fruit bearing a space of 
2723] / —20864, or 687^ cubic feet. 

If fruit is borne only on the outside surface A A -A it has only a fruiting 
surface of 754* .square teet. 



Plate 26.—Washington Navel, 12 years old 


A tree as represented in Plate 25, is shown by the dotted lines in 
Plate 27. A—1)—A—D—A has a bearing capacity in a space of 
3,7712 cubic feet from centre of tree to outside leafage, by properly 
regulating and pruning, and consequently admitting light and air. 
The fruiting zone of a tree should be right from the centre to the 
outside leafage, and, as will be seen from the foregoing calculations, 
a great amount of space is almost unproductive in many citrus trees. 
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Plato 27. - Diagram of tree 


Plat© 28.—A. Flowering branch of orange. 

B. Seville orange leaf 

C. Fruiting branch of lemon. 

D. Lemon leaf. 
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A flowering branch of the orange is shown at A , Plate 28. The 
fruit is borne on elaborated growths, either from the terminals, the 
axils of the leaves, or any bud brought into activity on the tree. B is 
the leaf of the common Seville orange, showing the winged petiole 
at E, and the articulation (point of union) at F. Fruit should 
always be cut off the tree, not pulled. Dead wood should always be 
pruned out, by cutting back to a healthy growth. Orange trees 
should not be pruned up, and the butt and surface feeding roots 
exposed to the sun. The bottom branches, if becoming too closely 
pressed to the ground by weight of overlying branches, may be 
shortened back, or removed, and room made for the overlying 
branches to take their place, and so relieve the crowding of the foliage 
of the tree. All strong sap growths (water shoots) should be removed 
as soon as detected; if allowed to remain, they use up a lot of the 
energy of the roots. In priming citrus, always use a sharp cutting 
secateurs or knife. 

{To be continued.) 


EARTHWORMS IN VICTORIA. 

By Janet TP. Faff, M.ISc., Government Research Bursar in the 
Biological Laboratory , Melbourne University. 

The important group of earthworms, the study of whose habits was 
made so fascinating by the researches of Darwin, has received consider¬ 
able attention in Victoria and New South Wales, and numerous papers 
by Professor Spencer, of Melbourne, and Mr. J. J. Fletcher, of New 
South Wales, are to be found in the publications of the Royal Society 
of Victoria and of the Linmean Society of New South Wales. These 
give chiefly specific descriptions and important points in the anatomy. 
They are specially interesting forms, but are by no means easy to 
classify. Other scientists in other parts of the world have also 
devoted much attention to our Australian species, this continent being 
one of the most abundantly stocked of any with these “diggers of the 
soil.” 

Previous to 1886, only three species of earthworms from Australia 
had been described, and a fourth from Tasmania: two of the three 
were from New South Wales, and the third was from Gippslarid, 
Victoria. Since then large collections have been made from different 
parts of our State, and now the number of speeies described runs into 
hundreds. Some parts of the country are exceptionally favorable 
to their existence; for example, the south-eastern and south-western 
portions, and often more than ene species may be turned over in a 
single clod of soil. 

In spite of the work done on the external and internal structure, 
which is often somewhat complicated, no one has made a study of the 
habits of our Australian earthworms to such an extent as has Darwin 
of the European forms. In his book on Vegetable Mould and 
Earthworms , which deals with the 4 ‘formation of vegetable mould 
through the action of worms, with observations on their habits,” there 
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is an exhaustive description of the habits and effects on the soil of 
these small creatures, to whose agency the formation of vegetable 
mould on the surface of the earth is attributed. Although there are 
important points of difference structurally between our Australian 
worms and the European, their habits may be, generally speaking, 
considered similar. In New Zealand, Mr. A. T. Urquhart has carried 
out experiments on the worms of that island similar to those previouslv 
made by Darwin in England, and he has obtained results which, 
allowing for climatic differences, agree very closely with those obtained 
for the European species. 

Earthworms are found in almost all parts of the world; in the 
tropics as well as in the temperate regions, although, natuially, they 
are more abundant in the latter, and, as has been stated above, they 
are unusually numerous in Australia. Although our continent has 
such a very rich earthworm fauna, in the settled districts we find 
our native forms are continually driven back and starved out by those 
introduced from Europe. This is noticeable also as regards other 
animals—for example, snails; and, consequently, to collect Australian 
species of these animals, one lias to go out some distance from the 
settled districts. The European worms have* been imported in soil 
and by other means, and it is the British species that are commonly 
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seen about our paths and gardens. The accompanying rough sketch 
(text-figure 1) shows the chief difference in appearance of our Aus¬ 
tralian lorms as compared with those introduced. It will be noticed 
that the small portion of the body, which has a very smooth surface, 
and on which the segments are not clearly distinguishable, forms a 
girdle round the body of the worm; this girdle is much further away 
from the head end in the European species (A) than it is in the 
Australian (B). This is a ready means of distinguishing the two 
forms. 

Earthworms have been called “ plough ers of the field. ” They 
burrow through the earth, swallowing it. and absorbing as food any 
nutrient material contained therein; and their castings, continually 
brought to the surface, are blown about when dry, and thus spread 
over the surface of the ground as a fine layer of mould. An enormous 
effect is produce d in this way on the superficial layers of the earth. 
Darwin calculated that there were in one small garden of an acre 
over 53,000 worms, and that 10 tons of soil per acre passed through 
their bodies annually. They were estimated to cover the surface 
with a layer of soil .2 of an inch in thickness, so some idea of the 
important part they play in nature may be formed. The soil is 
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submitted to the action of the atmosphere, and the burrows allow of 
the free percolation of rain into the deeper lying parts of the soil. 
The worms live chiefly in the superficial layers of the earth; this is 
passed through and through their bodies, and is ultimately carried 
to the surface as castings. 

Spring and autumn appear to be the times in the year most favor¬ 
able for casting, during and just after wet weather. At these times, 
also, worms are found frequently under logs and in situations that 
are kept moist. Their castings are not always visible on the surface 
of the soil, since they are sometimes deposited in their burrows. They 
form rugged masses, sometimes several inches high, of finely-divided 
particles of earth, and it has been shown that there is a greater 
bacterial fauna in the castings than in the surrounding soil. This 
is of interest, inasmuch as these bacteria are an important factor in 
the nitrification of the soil. Another part these worms play in nature, 
from an agricultural stand-point, is the rendering soluble of certain 
constituents of the soil that would otherwise be insoluble, or only 
dissolve very slowly. The soil particles, with various insoluble or 
difficultly soluble constituents, are passed through the body, and are 
subjected to the various fermentation juices in the body of the worm. 
This must render some of these more or less insoluble particles soluble 
and fit for the use of plants. The extent to which the soil is divided 
into particles must also have an important bearing on its fertility, 
because the finer the particles of any given quantity are, the greater 
will be their total surface area. This affects both the absorption by 
the roots of plants and the retention of water and soluble materials 
by the soil. The more finely-divided soil would hold a larger quantity 
of water when all the free water lias been drained away, and it is 
also capable of retaining larger supplies of soluble plant food. Worms 
in some parts have been observed to drag leaves and other decaying 
matter into their burrows. This would tend to increase the water¬ 
holding power of the soil, and also to increase its fertility. 

During the cold seasons the mouths of the burrows are often found 
protected by the castings, or, when no castings are being ejected, by 
heaps of little stones and pellet of earth. These probably both 
protect them from their enemies and aid in excluding the light. 
During dry periods the worms exist coiled up in little chambers at 
the bottom of their burrows. The burrows run down obliquely, with 
an occasional turn horizontally. Sometimes the surface portion of 
the burrow appears to be lined with a thin cement material, probably 
secreted by the worm and spread out by their gliding movements. 
The secretion, on drying, strengthens the walls and also affords a 
smooth surface over which the worm moves with ease, and is thus 
enabled to escape^from enemies, such as centipedes and birds. The 
worm forms the burrows either by pushing the earth to one side, or 
by swallowing it as it moves along in a forward direction. Darwin 
has proved by means of experiments that the earth is swallowed both 
for the purpose of obtaining food and of making the burrows. 

# Before giving a brief account of the structure of earthworms, it 
might be of interest to note a few points on the habits of our large 
Gippsland worms—the so-called giant earthworms. One of those, 
Megascolides australis, has been fully described by Professor Spencer 
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in his monograph, published in 1888, in the Transactions of the Royal 
Society of Victoria , and is figured in McCoys Prodromus (see Pig. 3). 
These giants commonly reach a length of 6 feet, and they may be 
%-inch in thickness. They live principally on the slopes of creeks 
or beneath fallen logs, and may be turned out of the ground by the 
plough. Owing to their great size it is not easy to draw them out 
from their burrows without injuring them. They appear to be able 
to expand the head and tail portions of their bodies, and so grip firmly 
to the soil, making it difficult to extricate them. The largest of these 
giants measured alive reached 7 feet 2 inches in length. There was 
some doubt as to whether these forms produced castings or not. 
Investigation showed that they frequently make their burrows in 
the holes of the so-called land crab, which animal builds up a large 
casting at the entrance to its hole; but, so far as was observed, when 
the worm’s burrow was found away from the hole of the crab no 
castings were visible. Prom this it would appear that the worm 
itself produced no casting. Their burrows are very long and twisted, 
and the animal produces a peculiar gurgling noise as it moves about 
in them. This gurgling sound, which enables them to be located quite 
easily, is made by the body passing through the slimy fluid secreted 
along the sides of the burrow. It has been noticed, when the living 
animal is held in the hand, that the fluid has been thrown out in jets 
from small pores situated along the middle of the back. Professor 
Spencer notes that outside the burrow the worm is very sluggi^li 
indeed, and scarcely moves at all, but when in the burrow it is very 
rapid in its movements. The worms’ cocoons are only rarely found 
in the burrows. These cocoons measure V/% to 2 inches in length, 
and are formed by a secretion from the girdle-like portion of the body 
mentioned above. Each cocoon contains an embryo, is light yellow or 
brown in colour, and has in it a fluid similar to that secreted by the 
worm. It is made of a leathery material, and has a stalk-like process 
at both ends. 

Although, as stated above, the work of worms is, in the mam, of 
great beneficial importance, it must be admitted that at times their 
presence is of a rather disadvantageous nature. On lawns in England, 
for instance, in situations kept continually moist, the amount of 
casting is so great that the level of the lawns is very much damaged, 
and the worms become a great nuisance. In such cases, watering the 
lawn with lime water will quickly bring the worms out of their 
burrows, and will kill them. Care must be taken not to use excessive 
amounts of the lime water, since otherwise the grass may be browned. 
If the lime water is fully saturated, it is best diluted with water before 
use, particularly if the lawn is dry. 

A few words on the structure of earthworms may not be out of 
place here. The body is cylindrical and ringed, that is, it is divided 
into a number of segments. There is no distinct head portion, but 
the front end shows a thick lip overhanging the mouth, while the 
hinder end terminates bluntly. There are no definite appendages, 
but most of the segments are provided with little bristles, or set®, 
which help the worm in locomotion. These bristles may be felt by 
passing the worm through the fingers, and can be readily seen with 
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a lens. In the adult worm the saddle or girdle-like portion sur¬ 
rounding the body shows no segmentation externally, and is situated 
towards the front end of the body. The mouth is in the first segment 
underneath the thick lip, and the vent is in the last ring. The middle 
line of the back is distinguished by a clear red line, indicating the 
dorsal blood-vessel. If the animal is cut lengthwise along this line so 
as to expose the inside, it will be seen that the constrictions between 
the rings on the outside of the body correspond to partitions, dividing 
the worm into segments. The organs of the body are clearly visible 
passing through these partitions on their way from the front to the 
hinder end of the body. The food canal stands out as a tube filled 
with earthy material. The accompanying diagram (text figure 2) 
represents the front portion only of a worm that has been cut in this 
manner, and it will be seen that the food canal in this region is some¬ 
what. eompliculed, although beyond this it is a simple tube. The 
mouth ( B.C .) is surrounded by fleshy lips ( C.T .) and passes on 
through the throat (PM.) to the crop (C.R.) ; this in turn leads on 
to the gizzard (OJZ.), which is very strong and muscular, and in 
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which most o( the “chewing” of the earthy material takes place; 
this is followed by the intestine, a comparatively simple tube which 
continues to the end of the body. Digestion of the food takes place 
for Ihe most pari in the front portion of the canal. The blood of the 
earthworm is contained in a definite system of vessels running from 
Ihe front to the hinder end, both above and below the food canal. At 
intervals these long vessels are connected to one another by smaller 
lateral branches encircling the digestive tube. The blood is coloured 
rod. and is distributed all through the skin by a network of small 
vessels. There are no special breathing organs in the worm, aeration 
of the blood :icing mainlv carried on through the skin. The nervous 
system consists of a small mass of “ brain ” tissue {!).(}.) situated at 
the extreme front end of the body, above the food canal. This 
so-called brain is connected to a nerve chain (A’.D.) that runs along 
the length of the body below the digestive tube. It can be dis¬ 
tinguished as a lliin whitish line near the lower surface of the body. 
A pair of tiny nerves passes off from this main chain in each segment 
of the body. 
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The earthworm has no eyes, but is very sensitive to light, which 
falls on its front segments. It is also sensitive to vibrations, although 
possessing no organs of hearing. There are no known organs of taste 
or smell; but the worm can “apparently distinguish red from green 
cabbage, and exhibits a decided preference for certain foods, such as 
carrot, celery, onion, and horse-radish .’ 9 

It is of special interest to remember that the group of worms is 
the lowest and simplest collection of forms showing any difference 
between a front an i a hinder end. Although there is as yet little 
external sign of cephalization, that is, of differentiation into a head 
region, still, the earthworm has a “ brain,” i.c a central nerve mass 
in this head region. 

The distribution of earthworms is of particular importance as 
indicating past changes in the contour of the larger land masses of 
the earth’s surface. Since the earthworm is killed by salt water, it 
is evident that it could only migrate, previous to man’s intervention, 
along land connexions. The fact that we find allied and very 



Fig. 3.- Giant earthworm (from McCoy’s Prodromus). 


specialized forms in the three Southern Continents and in certain 
islands around the Antarctic region undoubtedly points to the former 
land connexion of all these areas. 

In conclusion, I would like to quote a few words on the distribution 
of our larger worms from the important monograph mentioned above. 
Considering the presence of closely-allied forms in South Africa, aud 
in the southern parts of India and Ceylon, as well as in the south of 
Australia. Professor Spencer says of the earthworms that “the same 
laws which governed the distribution of other animals must also have 
governed theirs; and it is just possible that these great earthworms 
may be the lingering relics of a once widely-spread race of larger 
earthworms whose representatives at the present day are only found, 
as occurs with other forms of life, in the southern parts of the large 
land masses of the earth’s surface. Possibly, careful search will reveal 
the existence of a large earthworm in the southern parts of South 
America.” 



410 


Journal of Agriculture, Victoria. |10tii July, 1913. 


FARM SANITATION. 

(Continued from page 311.) 

Tig V. 77. Wright , Instructor in Plumbing , Swinburne Technical 
College, Hawthorn . 

Part 3.—Septic T\nks and Sewerage Connections. 

As already mentioned, the discharge from a water-closet should 
not enter a drain through a disconnecting trap—only in exceptional 
circumstances. 

Fig. 24 shows the method of con¬ 
necting a pan and trap to a drain 
in a detached outbuilding for ser¬ 
vant s' use. If the closet is built of 
woodwork, the stumps, soleplate, 
and plinths should he of red gum 
or jarrah, the closet must he made 
rigid and not he attached to fences 
or clothes posts. As the pan and 
trap are screwed to the floor, any 
settlement or shifting of the building 
is likely to cause a fracture. 


Jitwmen 



Fig. 24.—-Showing method of connecting 
a pan to a drain pipe. 


Bathrooms often provide suitable accommodation for a water- 
closet. Whatever apartment is selected, it is important that one of 
its sides at least shall be an external wall. See that the door does not 
open directly into a living room. 

A water-closet apartment should only 
be entered from a well lighted and well 
ventilated hall, passage, lobby, or stair¬ 
case. The apartment should he provided 
with a window opening directly into the 
external air. 

See that there are no vent holes in the 
ceiling whereby the air from this apart¬ 
ment may he conveyed through the ceiling 
to other parts of the house. 

In addition to a window, the room 
should he provided with independent 
means of constant inlet and outlet venti¬ 
lation by means of air bricks built in the 
external walls. 

A spring should be fixed to the door 
of this room to insure that it always 

1 (.mains closed. . .. * 1 *1 1 Fig- 25.—All water-closets inside 

All water-closets inside a main build- a main building should be vented 
ing should be vented by u soil vent pipe, by a toil vent pipe, 
as shown in Fig. 25. 

Where the branch from the closet to the soil vent pipe is more 
than 3 feet in length, or where there is more than one closet, special 
provision should be made to prevent syphonage by back venting, as 
shown in Fig. 26. 
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Every closet pan should be furnished with a reliable flushing 
cistern of at least three gallons capacity. The cistern should be fixed 


at a height not less than 5 ft. 9 in 
cistern. 

Bathroom Fixtures. 

For the sake of cleanliness, ap- 
pea ra nee, and c< >i i venience, select 
fixtures that will enable the sweeper 
to get the brush behind ; go in for 
open plumbing work. 

Select a hath with a rolled 
edge and metal shower screen, a 
pedestal water-closet with a mov¬ 
able seat to enable it to be used 
as a slop hopper. 

Have a lavatory basin supported 
on iron brackets with the waste and 
other pipes exposed, not closed in 
with boards to form a cupboard 
and hide from view any leakage 
from pipes or accumulation of 
rubbish that has a habit id’ collect¬ 
ing in such places. 


from the floor to the top of the 



Fig. 2(>.—When a closet is more than 3 
feet away fiora the soil vent pipe, it 
should be back \entcd to prevent 
syphon age of the closet trap. 


Height of Ventilating Pipes to Drains. 


As before mentioned, there will always be a circulation of fresh 
air passing through a well-planned drainage system, the higher the 
eduet vent above the induet vent, the better will be the circulation. 

It is of the utmost importance that the position of the eduet vent 
should reeeive earefill consideration. The following suggestions will 
help as a guide. 

A main drain should always he 
vented at its upper end, the mouth 
of the vent pipe sh uld be at least 
d feet higher than any window, 
door, or other opening, within a 
distance of 30 feet. In any ca.se it 
should be earned 2 feet above the 
highest point of the roof ridging. 

Braneh drains need not he 
vented if they do not exceed 15 
feet in length. 

Eduet vents should be of 4 
inches diameter and extended up¬ 
wards as above, tin* induet vent if 
standing in open space more than 
30 feet From windows and other openings need not extend higher than 
9 feet. 

When a sufficiently strong support cannot be obtained for the 
induct vent pipe, a plated and strutted 4-in. x 4-in. red-gum or jarrah 
post, sunk 2 feet in the ground, should be fixed to support it. 
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Remember it will always be easy to find contractors willing to 
instal sewerage connexions with less than the necessary number of 
vent pipes, separate wastes, &c., cheaply, especially where there is no 
Sewerage Board Inspector to satisfy. In country districts house¬ 
holders are an authority unto themselves, for upon them rests the 
responsibility of selecting a designer and contractor capable of 
installing proper and safe sanitary conveniences. 

Septic Tanks. 

Septic tanks can be built in sizes ranging according to the sewage 
output of the homes they are to cope with. 

The tank itself receives its flow at one end and discharges at the 
other, and no matter what the extent of its work may be, it usually 
has a capacity of 24 hours’ sewage flow. Tanks are usually built in 
concrete or brickwork. 

All sewage contains, within itself, necessary bacteria for its own 
purifications, but before sewage 1 can be thoroughly purified by a 
biological process, it must undergo two changes. The solid organic 
matters must be split up and liquefied into simple forms, and the 
whole must be oxidized. The sewage must be dealt with first by 
anaerobic, and secondly by aerobic bacteria. And it has been proved 
that these organisms will quickly grow and multiply, and rapidly 
liquefy the solid matters, changing them into harmless forms. 

As before mentioned, these organisms are classified into anaerobic, 
those whose work is performed in the absence of free oxygen, 
and aerobic those that grow or thrive only in the presence of oxygen. 

The anaerobic treatment of sewage, which produces the liquefiea- 
tion of the solids, preferably takes place in a tank constructed in such 
a manner, that the velocity of the sewage on entering it is so reduced 
(hat the solids arc deposited, and that the organisms can thrive* in 
it, and liquefy the organic matters during its progress through the* 
tank. Thus, for this to be efficiently performed, a tank should be 
large enough to hold 24 hours’ supply of crude sewage*. 

When sewage has undergone anaerobic treatment for the specified 
time, it will be almost wholly without oxygen, that gas having bee 1 !! 
converted into carbonic acid gas by the decomposing organic matter, 
produced by the mixed organisms, which arrive in the sewage. 

Sewage that has been passed through a properly-designed liquefy¬ 
ing tank is so free from organic matter that if it is subsequently 
dealt with by aeration only, it rapidly becomes (dear and free from 
smell. 

The results of experiments go to show that the maximum purifica¬ 
tion is obtained in warm climates in much less time than in cold. 
For while a 24 hours’ contact may be required in some parts of 
Australia, an eight hours’ contact may be sufficient in the tropics. 

Temperature has a marked effect on the amount of gas generated 
in the septic tank. 

A septic tank at first acts as an ordinary settling tank. A pro¬ 
portion of the slowly-settling particles are carried over in the 
effluent, the remainder, together with the more freely-depositing 
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particles, are, by the How of the liquid, carried a variable distance 
along the tank before they become arrested on the bottom, where 
they form a layer of sludge. To this each succeeding volume adds 
its portion. In this way a rising floor of sludge is gradually formed, 
which diminishes the liquid capacity , and necessarily increases the 
rapidity of the flow of the liquid through the tank. In consequence, 
more and more of the suspended matters find their way out of the 
tank until the effluent becomes too foul. The tank operation has to 
be stopped, the accumulation lias to be removed, and the tank cleaned 
out. 

As before mentioned, septic tanks usually have a capacity of 24 
hours’ sewage flow. A tank of less size either becomes rapidly choked, 
and allows an amount of suspended matter to go forward in the 
effluent. 

The first object in the septic tank is to reduce the flow of sewage, 
so that all solid matter may be deposited as quickly as possible. The 
position and const ruction of baffle walls is, therefore, a matter of 
considerable importance. 

In small installations, the groat difficulty is always the uncertain 
flow of sewage. It is, therefore, desirable to make a septic tank for 
small installations sufficiently large to counteract this difficulty. 

When it is necessary to clean out a septic tank care should be 
taken to always leave a small amount of deposit in the bottom for 
the immediate renewal of the liquefying action when the tank is put 
into operation again. 

The bacteria will no doubt develop in an absolutely clean tank, 
but it will take time for them to accumulate to the quantity required 
for the maximum degree* of purification. 

It is important that a regular and systematic withdrawal of sludge 
bo adopted, in order that the working efficiency of a bacterial tank 
can he maintained. If withdrawn in a haphazard way, allowing the 
operation to proceed until the tank is full, or the effluent foul, it 
cannot he regarded as satisfactory. 

Tlie withdrawal of sludge necessitates some method of sludge 
disposal. A reliable method is to convoy it to trenches in the land, 
which are covered over as soon as the sludge will bear the weight of 
earth. In this way the nuisance from exposure of sludge is reduced 
to a minimum, and the danger which might otherwise follow’ from 
the drying and powdered sludge finding its wav into the atmosphere 
is avoided. 


(To he continued.) 
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WHEAT ANI) ITS CULTIVATION. 

ESSENTIAL FACTORS IN SUCCESSFUL WHEAT 
CULTIVATION. 

No. XIII. 

i Continued from page 205.) 

By A. E . V. Richardson, M.A., B.Sc,, Agricultural Superintendent . 

A considerable amount of attention has been given in previous 
articles to the structure, nutrition, composition of the wheat plant; 
the various methods of cultivation, seeding, manuring, and crop 
rotation found to be effective in our wheat areas, and the improve¬ 
ments that may be effected in the prolificacy of the wheat plant by 
systematic selection and cross-breeding. It may now be fitting to 
summarize the most important factors which make for success in the 
cultivation of wheat. 

In considering such a summary, it is necessary to bear in mind, 
as lias already been pointed out, that by far the greater portion of 
the wheat area in Victoria lies north of the Dividing Range, and in 
regions of relatively low rainfall. The average annual rainfall of 
the area in question varies from 10 inches to 20 inches. The following 
may be taken as the approximate average annual rainfall of the three 
great ivheat districts of' the State:— 

Mallee . . .. From 10 to 14 inches. 

Wimmera . . .. From 14 to inches. 

Northern . . . . From 14 to 21 inches. 

The greater portion of this rain falls from April to October, and 
the late spring and summer are invariably hot and dry. 

These districts produce over 85 per cent, of the wheat of Victoria. 

First Factor—Early Fallowing. 

One of the most essential factors in the raising of heavy wheat 
crops under these conditions is to fallow and fallow well. The whole 
trend of scientific teaching and practical experience is dead against 
the continuous cropping of wheat on the same land. 

It is a matter of common observation that well-fallowed land in 
our wheat districts will grow bushels more wheat per acre than land 
that has been merely stubble ploughed. Experiments in the drier 
parts of the wheat belt and practical experience have both conclusively 
demonstrated that more wheat can be grown over a period of years 
on a given block of land by cropping it every other year than by 
growing wheat continuously on the same land every year. In these 
days of costly labour it is becoming more and more necessary to carry 
out a thoroughly efficient system of cropping. It does not now pay 
under Victorian conditions to raise small crops. The most profitable 
system of agriculture under existing economic conditions in the wheat 
belt is to raise the largest crops possible on such parts of the farm as 
are reserved for grain. The w r ay to do this is to raise such grain crops 
less frequently, fallow, and alternate the growing of forage crops for 
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feeding down with sheep and lambs with the cultivation of wheat. 
This is the keynote of successful wheat-farming in these areas. 

Tt is often stated that the continual practice of bare-f all owing 
deprives the soil of organic matter—the soil’s most valuable constituent 
—and, therefore, it may be supposed that bare-fallowing will gradually 
impoverish Ihe land. This objection has already been considered 
(vide Journal, page 836, June, 1912), and, all that need be said here 
is, that if the land is impoverished, the fault lies not with the practice 
of bare-fallowing, but in growing too many grain crops, and carting 
them off the farm instead of growing them in rotation with forage 
crops and pasture for feeding down on the farm with sheep and 
lambs. 

With the adoption of judicious rotation there need be no fear 
that the practice of fallowing will ultimately result in soil depletion. 
On the other hand, the alternation of wheat and bare-fallow without 
the intervention of forage crops or pasture is the straight road to 
soil exhaustion. 

The advantages of the practice of bare-fallowing have already been 
set out in detail (pp. 331-336, Journal for June, 1912). The funda¬ 
mental principle underlying the practice is that it conserves soil 
moisture—the limiting factor for successful agriculture in an arid 
country, and it enables a considerable portion of the rainfall of one 
year to he conserved in the soil through the summer, and thus to 
augment the supplies which fall subsequent to the sowing of the 
crop. 

In order to illustrate this, the results of one of a number of 
investigations made during the past summer on fallowed and non- 
faliowed land may be quoted. 

At Longeronong, on April 1st, 1913, the average moisture content 
of a block of fallowed land taken 4 feet deep amounted to 32.72 per 
cent., whilst that of a non-fallowed block 10 yards distant was 26.12 
per cent, a difference of 6.6 per cent, of the total weight of soil (vide 
Appendix A). This, translated into familiar terms, means that the 
fallowed soil had an amount of moisture over and above that of the 
non-fallowed block equivalent to 4.07 inches of rain. That is to say, 
the crop sown on the fallowed land will be able to draw on 4.07 
inches more moisture than the crop grown on non-fallowed land. 
The water requirements of crops grown under Australian conditions 
have not yet been determined. An exhaustive investigation to test 
this point is in progress at the Central Research Farm, Werribee, and 
the Rutherglen Experiment Farm. 

Under American conditions King* finds that 7 3 /£ inches of water 
over one acre sufficient for the requirements of at least a 30-bushel 
crop of wheat provided all the moisture is utilized by the crop. 
Assuming these figures to hold here, the extra amount of moisture 
conserved in the soil at Longerenong on the fallowed block is sufficient 
to produce 16.28 bushels of wheat more than the crop that could be 
raised on the non-fallowed block. 

If fallowing only resulted in the conservation of soil moisture it 
would be sufficient to justify its practice in an arid district. 


King —Irrigation and Drainage , p. 97, 
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There are other incidental advantages accruing from the practice. 
Chemical and bacterial activities are greatly stimulated through the 
summer months by the moisture conserved in the soil. The drying 
out of the soil results in the cessation of all bacterial life. The 
commingling of air and moisture, consequent on summer tillage 
operations, and the high soil temperatures in Northern Victoria, 
enable bacterial and chemical activity in the soil to proceed at a rate 
unknown in the humid countries of the world. 

As a result, a considerable portion of the dormant plant food is 
gradually liberated, and made available for the succeeding wheat 
crop. Not the least important of these activities are those due to the 
nitrifying organisms (vide Journal , September, 1912, p. 545). And 
these may be taken by way of illustration. In order to present some 
tangible evidence of their activity in a well-fallowed soil, let us see 
how much nitrate was produced as a result of their energy at 
Longerenong last season. 

On 1st March, 1912, there were present in the first 4 feet of the 
fallowed block 141.82 lbs. of nitrate-nitrogen per acre, whilst the 
non-fallowed land, 10 yards distant, was found to contain only 
47.74 lbs. Assuming that nitrate of soda contains 15 per cent, of 
nitrogen, it follows that there was formed as a result of bacterial 
activity an amount of nitrate in the fallowed soil equal to 652 lbs. ut 
nitrate of* soda per acre. If a farmer wanted to purchase this nitrate 
he would require to pay £4 10s. for it. Other important plant foods 
are made available through the practice of fallowing. 

Other advantages are that by bare-fallowing the work of the farm 
may be distributed evenly throughout the year, and this enables the 
farmer to have large areas of land in the highest state of tilth ready 
for sowing in the autumn. 

Now is the Time to Fxllow. 

When it is realized that the main object of fallowing is to conserve 
moisture, it will be obvious that the sooner fallowing is eommeneed the 
more moisture can he conserved, and the better the ultimate prospects 
of success. 

Now is the time to fallow, and now is the time to lay the founda¬ 
tions for a heavy wheat crop in 1914. The seeding will have been 
finished in the wheat areas by June, and during July and August 
the ploughs should be in full swing and the bulk of the fallowing 
overtaken. 

It has been repeatedly demonstrated that land fallowed early gives 
in normal years heavier crops than land fallowed late, whilst in dry 
seasons the crop grown on early fallowed land is worth bushels per 
acre more than that raised on land fallowed late. 

So impressed are some farmers with the benefits of early fallowing 
that many now run over the stubbles in February and March with a 
disc, and plough immediately after seeding. The early discing assists 
in conserving moisture, allows the autumn , rains to readily penetrate 
the soil, facilitates subsequent ploughing operations, and promotes 
the early germination of the w r eeds. 

In fallowing in winter, give a good stiff furrow T , the depth 
depending on the nature of the. soil and its previous treatment. 
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Generally speaking, the earlier-ploughed land may be allowed to 
remain in the rough till the latter end of August, when it should be 
worked down with the scarifier. In the case of land ploughed in 
spring, it is advisable to follow close on the ploughs with either 
harrows or cultivator, so as to lose as little moisture as possible. Prom 
spring-time until seed-time the grower will need to jealously guard 
the conserved stores of soil moisture. Evaporation will be reduced 
to a minimum by keeping the surface loosely mulched to a depth of 
3 inches by scarifying as often as is necessary. The necessity for 
scarifying arises, whenever, owing to summer rains, the loose surface 
mulch is in danger of consolidation and compaction. 

Second Factor.—Thorough Cultivation. 

The peculiarities of the climate of our wheat areas are such as 
to make thorough tillage a prime factor for successful cropping. 

The most casual of observers cannot fail to notice each season the 
most marked contrasts between the crops of various growers in belts 
of apparently identical country. While these differences may often 
be accounted for by the quality of the soil, it more frequently 
happens that they are due to better cultivation. 

The raising of successful crops in regions of relatively low rainfall 
requires, above all things, thorough tillage. 

It should be borne in mind that any year may be a dry year, and, 
therefore, such methods should be followed as will insure a successful 
crop if the rainfall is below the average. The same methods which 
will secure a favorable crop in a dry year will also secure highly! 
profitable crops in favorable seasons. 

The importance of early fallowing has already been discussed. 
Hut early fallowing is of little use if the land is not properly 
cultivated through the summer. 

Uefcrcnce to Appendix A—dealing with the amount of moisture 
conserved by fallowing—will show that a neglected fallow is little 
belter than autumn-ploughed land. The main purpose of fallowing 
is missed if the summer cultivation is withheld. The successful wheat- 
growers in 1 he very dry belts of South Australia, where the rainfall 
is frequently less than It) inches per annum, know from long experience 
that the thorough cultivation of early fallowed land is the only way 
to secure a payable crop in a dry season. Tn these areas the 
cultivators may he seen at. work throughout the summer months. 
Thorough cultivation is equally necessary in more humid areas, but 
for somewhat cliff emit reasons. There is an old saying that “ tillage 
is the best manure. M It is well known that in most agricultural soils 
there are enough mineral plant foods to supply the needs of heavy 
crops for hundreds, if not thousands, of years. Why then should we 
require to apply manures? Because by far the greater part of the 
plant food is locked up in the form of insoluble mineral combinations. 
Tt is well that this is so, otherwise these constituents might have been 
leached out of the soil long ago. Now, the real source of a soil’s 
fertility must be looked for in the vast stores of plant food lying 
dormant in the soil, and tillage and thorough cultivation are the 
means by which this plant food is made available for the use of crops. 
Jethro Tull recognised this fact over 150 years ago, and founded his 
Horseshoeing Husbandry on it. 
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The soil contains enormous reserves of dormant plant food, and 
our aim should be to render as much of this available by thorough, 
cultivation as possible. The more thoroughly the soil is tilled the 
more available plant food will be formed, and the less will be the 
manure bill. It is in lliis sense that “ thorough tillage is a substitute 
for manure.’' 

In the case of the wheat plant, other results accrue from good 
tillage which make for successful crops. Every experienced wheat- 
farmer knows how important it is to have a firm, finely-divided, 
consolidated seed-bed for the wheat crop. This consolidation of 
the seed-bed cannot be secured in a week or a month. Time is a 
necessary factor for the process, and the consolidation is effected 
by the packing action of the rain, and the frequent stirring of 
the soil. Such a seed-bed, resting on a moisture-laden subsoil, is in 
the very best condition not only for resisting droughty spells, but also 
for yielding heavy crops. The advantage of a fine firm seed-bed in 
a dry season is specially pronounced. The finely-divided soil particles 
act like an unbroken series of force pumps on the storage reservoir) 
below, and keep the roots rapidly and constantly supplied with 
moisture. 

On the other hand, in a loose, open, cloddy seed-bed, the stores of 
soil moisture cannot rise freely and rapidly by capillarity, and in times 
of stress the crop will give out. Such a seed-bed is the invariable* 
result of hasty preparation of the soil. 

The writer has, during the past seeding, observed in various parts 
of the State thousands of acres of crop sown straight on the sod of 
newly-ploughed stubble land. 

The patchy germination of these crops, the spindly early growth, 
and the lack of that deep vigorous green characteristic of young 
wheat when sown on well-fallowed land, do not augur well for heavy 
yields. 

The best preparation for a wheat crop in districts with a limited 
annual rainfall, the bulk of which falls between April and October, 
is to fallow early, fallow well, keep the soil well cultivated through 
the summer, and be ready to concentrate the whole strength of the 
farm on the drills and cultivators when the first favorable autumnal 
rains fall. 

Third Factor.—Systematic Rotation. 

Continuous cropping of wheat on the same land year after year, 
and the biennial system of wheat and bare-fallow alternately have 
been shown to be undesirable, and to fall short of the requirements 
of a permanent system of agriculture, inasmuch as these practices lead 
to the depletion of the organic matter of the soil, and consequently, its 
fertility. 

The outstanding weakness of our system of wheat culture is that 
insufficient provision is made for the restoration of the organic matter 
of the soil. It is known that the losses of organic matter due to 
fallowing in an arid climate are very considerable. The functions of 
importance of organic matter have already been dealt with, and all 
that need be said here is that the value of a soil for agricultural 
purposes depends in no small measure on its organic content. Deprive 
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the soil of its organic matter and you have rock dust, and what fanner 
would care to farm a soil made of freshly-pulverized bricks! 

The absence of organic matter makes a soil sterile, its presence in 
quantity is a guarantee of fertility. It greatly increases the water¬ 
holding capacity of a soil, vastly improves the texture and mechanical 
condition, and is the material round which all biological activities in 
the soil are centred. 

The most material problem ahead of the agriculturists of this State 
is to evolve systems of cropping which will give the maximum yields 
possible under existing climatic conditions, and at the same time 
maintain, and even increase, the soil’s fertility. 

The productivity of virgin land as compared with land cropped 
with cereals for several generations is a matter of common observation. 
The difference in the fertility is almost solely due to the depletion of 
organic matter. Were it due to the loss of mineral matter we could 
immediately restore the soil to its pristine fertility by the application 
of a sufficiency of artificial fertilizers. 

There are only three ways in which organic matter of the soil may 
be increased:— 

(1) The application of stable or farmyard manure. 

(2) Ploughing in of green manures. 

(3) Pasturing and feeding down of forage crops with stock. 

The first is impracticable on a wheat farm in Victoria under 

existing economic conditions. 

The second method is very largety practised in orchards and 
vineyards with admirable results, but it has not yet teen used by the 
Victorian wheat-farmer on a large scale, though such a practice is 
very common in arid wheat areas in other parts of the world. 

The results of the green manurial experiments in progress at the 
Werribee and Kutherglen Experiment Farms will be of interest in 
this connexion, and demonstrate the value of this practice in wheat¬ 
growing. 

The introduction of pasture into the rotation is now very common 
in Victoria. Every wheat-farmer should keep sheep, and either grow 
wool or raise fat lambs. For this purpose a considerable area of the 
farm is required for pasture. Under these circumstances, the commonest 
rotations practised are, wheat, pasture, bare-fallow; and wheat, oats, 
pasture, bare-fallow. 

These rotations require a minimum of labour, and are w 7 ell adapted 
for districts in which holdings are large, land is relatively cheap, and 
the rainfall is scanty. They fit in well with existing economic 
conditions in our drier wheat areas, and especially on mixed farms 
where sheep are kept in numbers. 

It is very questionable whether in these rotations the gain in 
organic matter is equivalent to the depletion during the period of 
fallowing and cropping. In most districts, the grass and herbage 
which springs up spontaneously from the wheat stubbles is of very 
little grazing value, especially if the land is properly fallowed, for 
the object aimed at in fallowing is to suppress all weeds, and to allow 
the wheat crop to have undisputed possession of the soil. 

That this fact is recognised is seen by the practice followed in the 
Wimmera, where, instead of relying on this adventitious herbage 
springing from the wheat stubbles, a crop like Algerian oats is disced 
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in on the stubbles in 
March and April to pro¬ 
duce grazing lor sheep. 

In the more favored 
districts, however, some¬ 
thing more than one (Top 
in three or four years is 
possible. Here peas, rye 
and vetches, rape, mus¬ 
tard, kale, and mixed 
forages can be grown 
successfully in addition 
to cereal crops, and in 
these cases wheat should 
Ik* grown in alternation 
with forage crops for 
feeding down on the land 
with stock. 'Wherever 
these forage crops are 
grown in regular rotation 
with wheat the main¬ 
tenance of fertility can 
Ik* assured. 

A green crop contains 
bo per cent, of its total 
solid matter from tin* 
carbonic acid gas of the 
air, and onh 5 per cent, 
from tin* soil. When a. 
green crop is fed to stock 
the greater portion oi the 
organic matter, and a 
considerable proportion 
of the contained mineral 
matter is returned to the 
soil. Thus, by the feed¬ 
ing down of green crops 
with stock, tin* organic 
content of tin* soil is 
greatly increased, for the 
organic matter returned 
in tin* animal excrements 
was obtained by the crop 
from the air. 

The total amount of 
green forage produced 
is usually many times 
greater than the total 
amount of herbage and 
grass which springs up on 
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1 lio uncultivated wheat stubbles, and for this reason the fertility ol 
the soil will be far more rapidly improved under a system of feeding 
down of forage crops than under ordinary pasturing. 

Some idea of the grazing value of such forage crops as compared 
with the value of ordinary pasture may be seen from the results of 
some feeding-off tests, conducted at the Rutherglen Experiment Farm 
last season, and given in Table I. In considering the figures, it is 
necessary to bear in mind that the season was most unfavorable for 
forage crops. These figures are only put forward tentatively, and it 
is proposed to continue the investigation for a number of years before 
any conclusions are drawn. 

Table I. 


Feeding-off Tests. 



Vo uiifi riot 

Vo.ol 

sheep 

on 

plot. 

Weight 
of sheep 
on 
plot 

Wight 

oi sheep 
off plot 

Increased 
liw weight 
of sheep 
p< r plot 

Days 

Oil 

plot 

Weight of 
green feed 
per acre. 


Increase of 
live weight 
of sheep 
per acre. 




lb. 

lb. 

lb. 


Ions cvvt. lbs. 

11). 

1. 

Hapo 

19 

1,381 

1.742 

201 | 

21 

8 18 104 

722 

2. 

Kyo and Vot dies 

19 

1,363 

1,002 

240 

>1 

5 10 

0 

480 


IN MHO 

25 

2,451 

2,007 

150 

14 

0 10 

90 

312 

4. 

Harley 

1 19 

1 5’ 

1,220 

480 

1,025 

500 

209 

20 

25 \ 

1 J 

7 10 

80 

058 

5. 

Boersoom 

10 

1.001 

1.100 

105 

14 1 

1 11 

0 

210 

o. 

Natural Pasture'. 

1 out. super. 

10 

731 

782 

51 

12 | 



102 

i 

Natural Pasture, 
uninanurod 

10 

I 

745 

770 

35 

12 



70 

■ 


* First Feed. t Sojond Food. 


Seven plots of half-acre each were marked out and fenced, and 
five were sown in May with rape, rye and vetches, peas, barley, and 
beerseem respectively. These were compared with two plots of natural 
pasture, oik* of which received a dressing of 1 ewt. of super. 

The sheep list'd were uniform in grade, and weighed on and off 
each plot. The increase in live weight and the grazing value of the 
various plots were thus obtained. In the ease of rape, rye and vetches, 
peas and barley, the grazing value of the crop was at least three to 
four times that of the natural pasture, llad wheat stubbles been 
chosen instead of natural pasture the differences in the grazing value 
would have been still greater. 

Not only is it possible to extract higher returns per acre by the 
growing of forage crops instead of relying on the pasture following 
the wheat stubbles, but the organic content of the soil is increased, 
and what is more important, the yield of wheat grown in such 
a rotation will lie raised. Good wheat land in the more favored 
districts of the State should be capable of growing more than one 
crop in three or four years. If it cannot do so, then the outlook is 
not encouraging for our increasing population. The growing of 
special forage crops for feeding down with stock seems to indicate 
the direction in which our rotation systems may be improved. 
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Fourth Factor—Rational Manuring. 

The guiding? principle in the application of manures is to use them 
as a supplement to the natural soil resources, and not as a main source 
of fertility. Most good agricultural soils have vast stores of dormant 
plant food, and our aim should he to develop as much as possible of 
this plant food lying latent in the soil by thorough cultivation, and 
supplement any deficiencies with fertilizers. 

What these deficiencies are can best be found out by actual 
experiment, and having determined these deficiencies, the problem for 
each farmer is to find out the most profitable and economic way of 
supplying the soil’s needs. 

Speaking generally, the most marked deficiencies of Victorian 
wheat soils are organic matter and phosphoric acid. The problem of 
restoring organic matter was considered in the previous section. 

So far as phosphates are concerned, numerous experiments and 
practical experience have demonstrated beyond doubt that the most 
profitable method of application is in the form of superphosphate. 
It gives the best results in normal seasons when the seed and manure 
are drilled in together at seed-time. If scarified in, some weeks or 
months before seeding, heavier applications will be required to produce 
the same effect as when sown with the seed. The amount to be used 
w T ith greatest profit depends on the rainfall and the nature of the soil. 
In districts of very light rainfall, as little as 30 to 40 lbs. per acre arc 
used. In moister districts, and especially on limestone soils, much 
heavier dressings may be applied. Heavy dressings may be used with 
profit on soils rich in lime. Dressings ranging from 1 to 2 cwt. per 
acre are regularly used on many limestone soils in South Australia, 
and such heavy dressings have a most stimulating effect on the finality 
of the subsequent pasture. 

It may be interesting to note that the average amount of super¬ 
phosphate used per acre during 1911 in the wheat districts of Victoria 


was as follows:— 

Malice .. .. .. 47 lbs. 

Wimmera . . . . 59 lbs. 

Northern .. 61 lbs. 

North-East .. . . .. 71 lbs. 

Western District . . 95 lbs. 


Continuous applications of superphosphate will not, as is often 
supposed. li exhaust the land. It will merely bring about a state 
of affairs in which an excess of phosphates is present, and the soil 
will not then respond to further applications of phosphate. In all 
districts with a light rainfall, superphosphate is likely to continue the 
most profitable of all phosphatic manures. Tn the wetter areas, and 
more especially on soils deficient in lime, basic slag, or Thomas 
phosphates, is a valuable manure. It has a particularly stimulating 
effect on the pastures. A practice often followed is to sow a citrate 
soluble phosphate like basic slag on the fallows during the summer 
cultivation, and to supplement this by a small dressing of super¬ 
phosphate at seed-time. 

Bonedust and ground rock phosphate have given negative results 
in experimental trials. Both are very insoluble, and, in the drier 
areas, are of very little value for securing immediate results. 
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Many of the phosphatic guanos on the market are insoluble, and 
only very slowly made available in the soil and are consequently 
little better in their action than bonedust or ground rock phosphate. 
There are other phosphatic guanos, however, which are very finely 
divided, and which contain a considerable proportion of citrate 
soluble phosphate. These are similar in their action to Thomas 
phosphate. 

Nitrogenous manures have very little effect on Ihe wheat cron 
on areas norlli of the Dividing Range. Owing to the high soil 
temperatures during the summer months, the moisture conserved in 
the fallows, and the comparative absence of summer rains, combined 
with the frequent aeration of the soil as a result of frequent summer 
tillage, nitrification proceeds at an exceedingly rapid rate in our 
northern soils, and to this must be ascribed the non-necessity for 
nitrogenous manures.* 



CLOSER VIEW OP THE FEEDING-OFF EXPERIMENTS, RUTIIERGLEN 
EXPERIMENTAL FARM. 


In the wetter Southern and Western Districts the same climatic 
advantages as regards nitrate production in the soils do not hold, 
and here the need for nitrogenous manures has become apparent. 
The needs of the north and south in this respect have been made 
subjects of separate inquiry by this Department. Experiments 
conducted in 1902 and following years showed that the addition of 
sulphate of ammonia gave an increase of only 3 lbs. of wheat per 
acre on an average of 94 farms, and in no single case of the twelve 
local groups into which the 94 farms were divided did the nitrogenous 
manure repay the cost of its purchase. In the moister southern 
districts, the need for soluble nitrogenous manures was apparent, for 
on an average of 50 farms tested, 1 cwt. of nitrate of soda increased 
the yield of liay by nearly 6 cwt., and 1 cwt. sulphate of ammonia 
by exactly 8 cwt. 

♦ Vide Appendix “ B ” for fuller details. 
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We may say, therefore, that in the drier districts the use of 
nitrogenous manures does not seem to be called for, and they may 
even prove harmful. In the wetter districts a limited call for nitrates 
at present exists, and this may be expected to develop as cultivation 
becomes of older date. 

Potassic manures have not been found of much value in the wheat 
areas; mainly, it would appear, because of the high potash content 
of the majority of the soils. 

Lime occupies a peculiar position. There are whole districts in 
which the lime content of the soil is considerable, and applications 
of lime must, therefore, be considered unnecessary. This is notably 
the case with the Mallee and Wimmera. On the other hand, south 
of the Ranges, the Goulburn Valley, and the north-east, the soils are 
generally deficient in lime. On these latter, an application of lime 
should prove profitable. Experiments conducted at Rutlierglen last 
season indicate that good results might be expected to follow the 
application of lime in the north-east. 



FEEDING-OFF OF RAPE PLOT WITH SHEEP. 


The following yields were recorded on the Permanent Experimental 
Field, Rutlierglen, with Zealand blue wheat:— 

No manure . . . . 11.4 bushels per acre. 

Superphosphate, 1 ewt. .. 10 bushels per acre. 

Superphosphate 1 ewt., 5 ewt. lime . . 17 bushels 24 lbs. per acre. 

Superphosphate, 1 ewt., 10 ewt. lime .. 18 bushels 20 lbs. per acre. 

Superphosphate, 1 ewt . 9 * 20 ewt. lime .. 20 bushels 16 lbs. per acre. 

While the extra returns obtained are not sufficient to pay for the 

cost of application, it is probable that the benefit will be distributed* 
over a number of years, and that the liming will thus ultimately prove 
profitable. It may be added that the season was very unfavorable, 
as practically no rain fell from January to the middle of June. 
The effect of the liming will he better seen when these plots again 
come under crop. The need for lime varies with the district, and 
careful experimental work is necessary to determine the most 
profitable form, rate, time, and mode of application. 
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Fifth Factor—Systematic Seed-selection. 

A great advance will be made in our wheat industry when the 
importance of selection of seed is fully appreciated. The improve¬ 
ments in our system of wheat-growing during the past decade have 
had reference mainly to the improvement of the plant’s environment. 
Very little attention, however, has been given to the improvement of 4 
the plant itself. 

In order to get the best results from early-fallowed, carefully- 
worked, properly-rotated, rationally-manured land, the seed sown 
should be the best the farmer can secure. 

The first requirement is to secure varieties suited to the climatic 
and soil conditions. Of the large variety of wheats at the command 
of the farmer only relatively few are suited to his conditions. In the 
dry, hot districts, early maturing wheats possessing a minimum of 
flag, and a maximum of grain are required. Steinwedel, King’s 
Early, Gluyas, Cumberland, and Federation are examples of such 
wheats. In moister districts, later maturing wheats like Yandilla 
King, Marshall’s No. 3, Genoa, and Dart’s Imperial will generally be 
found more profitable. 

But the important practical point is, that once the farmer has 
secured varieties known to be of value under his conditions, he should 
set to work like a breeder of stock, and get the very best possible out 
of the chosen variety. This can only be done by rigorous systematic 
selection. This practice has already been discussed in detail.* 

It may be confidently stated that such selection will increase the 
cropping capacity of any given variety at least 15 to 20 per cent.,, and 
will render quite unnecessary the periodical “ changing of seed ” and 
counteract any tendency to degeneration in our ordinary wheat 
varieties. Everybody is familiar with the value of selection when 
applied to the evolution of laying strains of White Leghorns, and to 
the improvement in the milking capacity of a dairy herd. 

Equally effective results can be secured in raising the prolificacy 
of our wheat varieties. 

The results obtained by selection on oats, barley, and potatoes 
have already been shown, t So far as wheat is concerned, at Longere- 
nong, last season, seed of Federation selected on lines laid down in 
article IX. gave 43.2 bushels per acre, whilst ordinary Federation 
seed, sown alongside, under identical conditions, gave 34.5 bushels. 
The value of this increased yield, at 3s. 4d. per bushel, was equal to 
29s. 2d. per acre. Similar results can be obtained by any farmer who 
chooses to take the care and attention necessary for the process. 

Thorough grading of the seed is also vitally necessary on every 
wheat farm. Grading of seed with a good machine not only removes 
weed seeds, grains of other cereals, rubbish, damaged and cracked 
grain, and thus separates material of considerable commercial value 
for feed, but of negligible value for seed, but the graded residue is 
more prolific than the ungraded product. 

For the trifling expenditure of 6d. per bushel, graded seed may 
be obtained which will yield 10 to 15 per cent, more w ? heat per acre 

* Vide Wheat Improvement, Journal 0 / Agriculture (Victoria), Jan. 1918, pp. 38-66. 
t Vide Wheat Improvement, Journal 0 / Agriculture (Victoria), Jan. 1913, p. 61. 

7490. O 
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than ungraded seed. This fact has been demonstrated repeatedly by 
various experiment stations, and is confirmed by results obtained 
last season at the Wyuna Experiment Farm. Thus, grain from the 
harvester was separated by the grader into three distinct grades, two 
of which gave increased returns of 2 bushels 29 lbs. and 2 bushels 
26 lbs. per acre. An equivalent of 8s. lOd. and 8s. Id. per acre 
respectively, and a low-grade sample which would normally be 
reserved for feeding purposes.i 


APPENDIX “A.” 


THE AMOUNT OF MOISTURE CONSERVED BY FALLOWING. 

An investigation was commenced at Longerenong last season to 
determine the variation in the moisture content and the nitrate 
content of soils when fallowed, cropped, and pastured. For this 
purpose two even strips of land were selected in May; one of these 
had been lying in fallow, and the other was down in pasture. The 
fallowed portion was subsequently sown with wheat. Soil samples 
of the fallowed, and pasture plots to a depth of 5 feet were taken on 
1st June, and on analysis were found to contain the following amounts 
of moisture:— 

Table I. 

Percentage of Moisture in Fallowed and Pasture Land, 
Longerenong. 

Fallowed. N on-fallowed, 

l'er cent fondrysoih l*rr ernt (on dr\ soil) 

20.57 . . 18.99 

36.02 .. 23.40 

29.41 . . 24.87 

33.21 .. 29.00 

35.93 .. 32.08 


0-12 in ('lies 
12-24 inches 
24-36 inches 
36-48 inches 
48-60 inches 


Avorage first 5 feet . . 


32.8 per cent. 


25.6 per cent. 


The soil samples were taken in the following manner:—A trench, 
the width of the spade, and 5 feet 6 inches deep, was sunk on each 
plot. One narrow edge of the trench was plumbed off, and a spit of 
soil 1 foot deep and 2 inches thick was quickly removed to a smooth 
board, and after being thoroughly mixed, was transferred to a 
hermetically-sealed jar. Various soil samplers were tried, but owing 
to the sticky nature of the soil the slower method of sinking trenches 
was adopted. 

During the first week in September the cropped plot was divided 
into three portions; on one of these the crop was permitted to grow, 
the remaining two portions were ploughed and cultivated. One of 
these plots, “ the neglected fallow ” plot, received no further cultiva¬ 
tion. The other plot was cultivated as often as the fallow land in the 
vicinity was worked. Two months later soil samples on the 44 worked 
fallow,” “ neglected fallow,” “ cropped land,” and “ pasture land ” 


} Treatment of Seed Wheat, Journal of Agriculture, April, 19155. 
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were taken to a depth of 4 feet. The following table summarizes the 
results:— 

Table II. 

Amount of Moisture in Land variously treated, 1st November, 

1912—Longerenong. 


- ■ 

Worked 

Fallow 

Xegleetod 

Fallow 

Cropped 

Land. 

; Pasture 

• Lund. 

0-12 inches 

per cent. 

24 83 

per cent. 

I 7 * 40 

per cent. 
J9-2J 

per cent. 

24 31 

12-24 ,, 

27 05 

24 88 

24 72 

27 91 

24-30 .. 

30-24 

27 88 

31 00 

26-31 

30-48 

34-74 

31 40 

33 *82 

29-47 

Average fir.st 4 
foot. . 

20-21 

25 42 

20 09 

27*00 


The process of soil sampling was repeated each month until 1st 
April, 1913. 

The following table summarizes the results:— 


Table III. 

Seasonal Variation of the Moisture Content in Soils variously 
Cultivated (Longerenong, 1912-13). 

(Average of 4 feet.) 


— 

Plot 1 — 

Wo iked Fallow 

plot 2 — • 

NejzJt rted Fallow. 

Wot :* — 
Cropped Soil 

Plot 4— 
Pasture Land 

June, 1912 

]>er cent. 

1 1 ’ T 

per cent. 

per cent. 

]>er cent. 

32 8 

32 ■ 8 

32-8 

250 

November, 1912 

29-21 

25-42 

20 09 

270 

Docombor, 1912 . 

31 89 

27 27 

25*44 

29 22 

January, 1913 

30 45 

27 89 

22 96 

20-49 

February, 1913 . 

33-90 

25 01 

22*41 

22-57 

March, 1913 

32-58 

?0 0] 

27*14 

25*00 

April, 1913 

1 32*71 

27*10 

20-70 

26-12 


It is apparent, from these figures, that the moisture content varies 
widely from month to month. The reason for the variation is twofold 
—the unequal amounts of evaporation from the four plots, and the 
additions to the soil content in the form of rain. The former depress 
the moisture content, whilst the latter augment it. Table IV states 
the monthly rainfall at Longerenong from June, 1912, to March, 1913, 
inclusive. It will be seen that the rainfall was very unequally distri¬ 
buted over the months under review. 

Table IV. 


Rainfall at Longerenong, 1st June—30tij April. 


June 

.. 1.95 

December .. 

.. 2,36 

July 

.. 2.49 

January 

,. 0.18 

August 

.. 1.13 

February 

.. 3.21 

September .. 

.. S.94 

March 

.. 2.11 

October 

.. .70 

April 

.. .87 

November .. 

.. 1.77 



o 2 
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The variations in the four plots may he more clearly followed by 
showing the results graphically, and considering them in relation to 
the rainfall. 

Table V. 


Graphs showing the Distribution of the Rainfall in Three-day 
Periods, and the Variation in the Average Moisture Content 
of Land variously cultivated. 



a4rutiqn.s in Moi-vr'iiTi* Conten t o r «S>n,s (l,r t:r >n.. ) 

ot y 11 rouu ri t 1 


From these graphs it will be seen that the fallowed plots had in 
June, 1912, an average moisture content of 32.8, whilst the pasture 
land contained only 25.6 per cent. On 1st November, the variations 
in moisture content of the four plots were marked, but the differences 
were smaller than at any subsequent period. The worked fallow plot 
contained 2.21 per cent, more moisture than the pasture plot, and 
3.79 per cent, more than the neglected fallow, which at this time had 
a hard crusty top. From this point the differences in the plots 
increase until 6th February, when they reached the maximum. The 
moisture in the cropped plot gradually fell from 32.8 per cent, to 
22.41 per cent, when the crop was harvested. The heavy rainfall in 
February gave a marked increase of moisture content to all plots 
save the “ worked fallow.” Investigation showed, however, that on 
this plot the excess moisture had penetrated below 4 feet. 

At the end of the period under review the moisture content of the 
fallowed land averaged 32.71 per cent., practically the same as it was 
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ten months previously, whilst the “ neglected fallow ” plot, and the 
“ pasture plot,” were 27.36 per cent, and 26.7 per cent, respectively. 

In other words, the fallowed plot contained on 1st April, in the 
first 4 feet of soil, an amount of water over and above that of the 
neglected fallow plot, equal to 5.55 per cent, of the total weight of 
the soil. 

Expressing these figures in terms of moisture content, it means 
that if the amount of moisture in the neglected fallow be reckoned 
at 100, the amount contained in the cultivated fallow would be 
320.6, i.e., the cultivated fallow land contains 20.6 per cent, more 
water than the neglected fallow. 

We may express these figures in another way. The cultivated 
fallow contains an extra amount of water over and above that of the 
neglected fallow equivalent to 5.55 per cent, of the total weight of 
the soil, and an amount over and above that of pasture land of 
5.59 per cent, of the total weight of the soil. 

Reckoning the weight of 3 acre-inch of water at 101 tons, this 
extra water conserved by the fallowed plot as compared with the 
pasture plot is equivalent to 4.14 inches of rain. The cultivated 
fallow has also conserved an amount of extra water equivalent to 
3.43 inches of rain, as compared with the neglected fallow. 


APPENDIX “B.” 

VARIATIONS IN NITRATE NITROGEN IN LAND VARIOUSLY 

TREATED. 

The soil samples from the four plots already described were 
analyzed for nitrate nitrogen. The following table gives a summary 
of tiie nitrate content of the first 4 feet of representative soil from 
each plot during the period, June, 1912—April, 1913:— 

The analyses were conducted by Messrs. P. R. Scott (Chemist for 
Agriculture) and W. O. Robertson (Supervising Analyst). 

Table VI. 

Showing Nitrate-Nitrogen in Soils variously treated (Average 

op 4 feet). 

(In parts per million.) 


Month. 

riot l— 
Worked Fallow. 

Plot 2— 

>#1ected Fallow. 

Plot 3— 
'Yopped Laud. 

Plot 4— 
Pasture Land. 

June, 1912 

5* 13 

5*13 

5*13 

1*21 

November, 1912 .. 

4*96 

2*01 

1*91 

Nil. 

December, 1912 .. 

7 09 

1*10 

Trace 

Nil. 

January, 1913 .. 

6*54 

1 *76 

Trace 

*67 

February, 1913 .. 

7*3 

2*74 

2-36 

*41 

March, 1913 

10*13 

2*27 

3-27 

3*41 

April, 1913 

5.85 

1 *81 

1*43 

t Trace 
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The results will be clearer if they are reduced to graphical form, 
and the nitrate content is calculated to an equivalent of lbs. per acre 
of soil 4 feet deep. The following graph gives such results:— 

\aj\im iohH iN Nmvwr Nitmh.m i\ 1.\ni> VakmVm.y Tur^riu 

\UKW VON 11 Ml or roll* 1 r I „« pi-h pc. -itl.on) 

i*i<ta J,uNo['M' a soNv. \ i v i oi ia pakia rai'iv^urifr 

XI11*LION' fclimON* IK' KTR MTT 



These results may be summarized thus:— 

(1) On a plot which was kept well fallowed through the summer 
there was a maximum both of moisture and nitrate-nitrogen throughout 
the period. In the first 4 feet of soil on this plot the maximum amount 
of nitrate was found in March, when no less than 141.9 lbs. per acre 
were present, - 10.13 parts per million. Further, the greater part 
of the nitrate found at any one period was invariably confined to the 
surface layers. Thus, the vertical distribution of this nitrate-nitrogen 
on 1st March was as follows:— 


0-12 inches 
12-24 „ 

34- : 6 „ 

35- 46 „ 


Average Content.. 


24-07 parts per million 
8 00 
4 40 
3*40 


10*13 


=-: 84*2 lhs. per acre 

= 30 * 3 „ 

= 15*4 

= 120 ,, 


= 141*9 


At the beginning of April, the amount of nitrate on this plot was 
81.9 lbs. per acre, nearly three times as much as that found in any 
of the other three plots. 

(2) In a “ neglected fallow ” both the moisture content and the 
nitrate content are very much lower than in a well-worked fallow. 
So far as the nitrogen content is concerned, it would appear as if a 
hard, crusty fallow contained about the same amount of nitrate as 
stubble land in the late autumn. 

(3) The nitrate content of the cropped plot gradually declined 
till December, when it reached zero. It remained depleted of nitrate- 
nitrogen until the crop was removed (January), when it gradually 
improved. 

In January, the surface foot of soil contained only 12.70 per cent, 
of moisture, and a mere trace of nitrate. The February rains 
(3.21") brought the moisture content of the surface foot up to 28.69 
per eent., and the average nitrate content to 3.27 parts per million, 
after which it steadily declined to 1.48 parts per million, an equivalent 
of 20 lbs. per acre. 
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(4) The pasture plot showed the widest variation. It gradually 
declined from 1.21 jmrts per million to zero. From November to 
December the nitrate content was at a minimum, after which the 
amount steadily rose till on the 1st March it reached 3.47 parts per 
million. On 1st April only a trace of nitrate was found. 

Incidentally these results throw much light on the question of 
fertilization of our wheat crops in the arid areas. So long as bare 
fallowing is practised, it would appear that nitrogenous manures are 
unnecessary. The bare-fallow plot contained throughout the year far 
more available nitrogen than is required to satisfy the needs of the 
heaviest wheat crop that could be grown on a 20-inch rainfall. It 
would appear that, although our soils are not so well supplied with 
total nitrogen as those of Europe and America, they contain, when 
well fallowed, a larger proportion of available nitrogen than is usually 
found in far richer soils. The explanation for this is to be found in 
the unexampled activity of the nitrifying organisms in our northern 
wheat soils. Under the stimulus of moisture conserved in a good bare 
fallow, and the free permeation of air allowed when the soil is well 
mulched, combined with the high soil temperatures ruling in our warm 
climate, the nitrifying organisms have three conditions essential for 
perfect development. On the other hand, the exclusion of air and low 
temperatures hinder their development and frequently promote the 
opposite process, denitrification The extent to which these factors 
aid or hinder this process is being made the subject of further 
investigation. 

((>) Tests such as these could be carried out to much better 
advantage if the soil samples could be taken from specially-constructed 
drain-gauges, where the whole body of the soil would be more or less 
under proper control. Such drain-gauges are costly to construct, and, 
though they are invaluable for the accurate observation of soil 
changes, they make the soil conditions somewhat different from those 
that obtain in an ordinary field. The cost of construction of the drain- 
gauges, and the desire to carry out the experiments under ordinary 
field conditions led to establishment of Ihese field plots at Longerenong. 
The experiments will he enlarged in scope, and repeated at the Central 
Research Farm. Werribee. during the coming season. 


SUNFLOWER SEEDS IN RUSSIA— 

Of late years cultivation of the sunflower has increased enormously 
in Russia. The shells are sold for heating purposes, the stalks dried 
in piles are preferred to pine wood for producing a quick and hot 
flame, while the seeds yield an oil which is highly valued for culinary 
purposes. According to Fertilisers , each acre yields about 2,000 lbs. 
of this firewood and some 1,350 lbs. of oil. The oil cakes are con¬ 
sidered superior to hemp or rape cakes, and upwards of 2,000,000 lbs. 
are exported by the Government of Sara toff alone. Out of 104 mills 
in Russia, 85 are employed solely in obtaining sunflower oil. 
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TOMATO CULTURE IN VICTORIA. 

(Continued from page 346.) 

By S. A . Cock , Orchard Supervisor , Bendigo and Northern District . 

Soils, Aspect, Manure. 

The tomato does best in a fairly rich, loamy, and well-drained 
soil. It is not necessary to particularize locality soils, everything 
depends on the preparation of the soil, and the feeding of the plant. 
A proper aspect in hilly districts is north or east. On the flat surfaces 
of the northern plains, and on the sedimentary flats so favored by 
market gardeners, aspect cannot very well be considered. Artificial 
means are resorted to, to prevent frost and cold from causing injury 
to the plants. The tomato is a gross feeder, and will produce a large 
plant with a quantity of late fruit if too liberally treated with 
nitrogenous manures. The growth required is steady matured growth 
in all stages of its development, consequently soils over rich in 
nitrogen are better avoided. This is frequently the ease where fresh 
stable manure, in excessive quantities, is applied to the soil. Stable 
manure, well rotted, applied at the rate of 20 tons to the acre on poor 
soils will be found sufficient ; on richer soils a less liberal dressing 
will suffice. Stable manure is the best manure to use for tomatoes, 
and in all classes of intense culture, as it adds humus to the soil, 
changes its physical condition, and contains to a greater or less 
extent nearly all the food requirements of the plant. The manure 
should be spread over the surface and ploughed under in the autumn, 
or if any winter crops, such as cabbages or cauliflowers, have been 
grown, the manure should be spread and ploughed under as soon as 
they are removed. When the tomatoes are being planted, bone dust 
is nearly always applied at the rate of a handful of bone dust to each 
plant. Bone dust is the artificial manure generally used for tomatoes. 
It is slowly soluble, and the quantity given is sufficient to last the 
plant through all its stages of growth. 

Where stable manure is not available in large quantities, and 
artificial fertilizers have to be used instead, the manure to be applied 
should be rich in phosphoric acid and potash, with sufficient nitrogen 
to produce a free, but not over luxuriant growth of plant. The 
tomato-grower should remember that fruit is the objective. The same 
ground should not be used for tomatoes for longer than four or five 
years in succession. New ground should be brought under cultivation, 
and the old ground treated with a dressing of lime at the rate of 
half a ton to the acre, and given over to the production of other crops, 
for two or three years, when tomatoes can again be grown on the same 
ground. This is for the purposes of keeping down diseases, which 
will be dealt with under another heading. 

Planning Surfaces. 

The tomato requires frequent irrigation, consequently the surface 
must be planned so as to facilitate watering and cultivation. On 
almost flat surfaces the system usually adopted by the Chinese is 
shown in Plate 1. 

Plate 5 shows the European system at Bendigo, introduced by 
the Spaniards twenty years ago, and probably is the finest system 
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of irrigation for intense culture on either flat surfaces or steep slopes 
known. The intense culture irrigationist of Bendigo and district is 
an adept in the skilful use of water on small areas. 

After ploughing and harrowing, the whole area to be planted out 
is planned and laid out according to the contour of the surface. 

Plate 5 shows a section of a field on a fall of approximately 1 in 
80, as shown by contour linos 400' and 399' 25". The distributary 



furrows are brought down with the fall, and the lateral furrows are 
placed at right angles following as nearly as possible the lines of 
contour or levels. This system ean be adapted to any greater fall, 
or on an almost level surface. In the Chinese system the distributary 
channel is a permanent one, and is brought down the centre of the 
path, as shown in Plate 1 and in Plate 5 by * dotted dines matted 
The three squares along the line of flow represent deep boxes inserted 
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in the ground, mid are used for dissolving manure, whence liquid 
manure can be applied during the process of watering. Outlets are 
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made from the channel marked H into the distributary furrows at 
required intervals. Under this system of irrigation, handwork with 
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Fig. 7.—Ground plan of Tomato field showing plants 3 feet x 2 feet, and planned 
for irrigation and horse cultivation. 

the hoe is the only system of cultivation after the surface has been 
planned and planted. A cross section is shown at I, showing lateral 
furrows, and also in Plate 6. Plate 7 shows a good system to be 
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adopted on fairly level surfaces. The fall here shown is approximately 
1 in 1()0, the distributary furrows are taken down the fall which is 
marked at 400' and 399' 75", and the water spread right and left 
along the level lateral furrows as indicated by arrows. This system 
lends itself to horsework at all times, cultivating right along the 
lateral furrows, and striking out the distributary furrows afterwards, 



Plate 8.—Ground plan of Tomato field .'showing plants 4 feet x 2 feet planned 
for irrigation and horse cultivation. 


leaving a headland marked B of sufficient space between the distri¬ 
butary channel and the first row of tomatoes for a horse to turn orP. 
A third system is shown in Plate 8, where the fall is approximately, 
1 in 160, and this system can be adapted to greater or less gradients, 
provided always that the fall is not sufficient to cause scour in the 
furrow. In this system the distributary channel is brought along the 
level, and the water turned into the lateral furrows in turn, or a 
larger number of furrows may be irrigated at the same time by using 
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a larger volume of water. Under the Chinese system the tomatoes 
are generally planted 4 feet between the rows, and U/o to 2 feet apart 
in the rows. On the Bendigo system the planting is usually 2 to 3 feet 
between the rows, and V/> to 2 feet in the rows. A good distance 
apart for planting will be found in Plate 5, 3 feet between the rows 



Plate 9.—Tomatoes covered to protect from frost, Chinese system, Echuea. 


and 2 feet apart in the rows, 7,260 plants to the acre. Plate 8 shows 
4 feet between the rows and 2 feet apart in the rows. 5.445 plants to 
the acre, a good distance apart for tomatoes not staked. 

After the surfaces have been planned according to the distances 
the plants are to stand apart, planting takes place. Plate 6 shows the 



Plate 10.—Tomatoes covered to protect from frost, European system, Bendigo. 


Planting, Covering, Staking, Pruning. 

Chinese system. The plants are lifted from the cold frame in the tins 
as shown by -f- Plate 4. In early planting the furrows are made cast 
and west as nearly as possible, and the tomatoes planted on the 
northerly side of the ridge to protect them from the frost drift from 
the south. 
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The soil is removed as shown midway up the ridge with a shovel, 
forming a sort of circular recess, a handful of bone dust is mixed 
with the soil in each recess, and the tomato, carefully removed from 
the encircling tin so as not to disturb the earth from the roots, is 



Pinto Li.— iomatoes growing on levelled ridges alter frost covers are removed, 
Chinese system, Echuea. 


planted here. The soil is packed around the plant, and a little 
brought forward and ridged to form a small basin for the water, 
which is applied to every plant after planting. 

On the European system at Bendigo, planting takes place later, 
consequently the furrows are not so highly ridged, and very little 



Plate 12.—Tomatoes and onions, Chinese system, Echuca. 


covering is done. The ridges are fixed at permanent heights, and on 
these the tomatoes are planted, with similar care as to manure and 
watering as in the Chinese system. Stock plants should always be 
kept in reserve, as sometimes late frosts may do a lot of damage. 
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Covering to protect against frost is shown in Plate 9, Chinese 
system. Boards 2 feet x 1 foot are used, and placed as shown on the 
ridges r and extend right over the plants with a good open slope, and 
are held in position by little props underneath. On the top of the 
boards hessian coverings (bagging may also be used) are placed, and 
soil placed on the hessian to hold both board and hessian securely in 
position. The hessian coverings are let down over the plants at night 
if frost threatens, and thrown back as shown in the day time. 
Another system is shown in Plate 10, where the covering boards or 
“ slats ” are placed endways over the plants, and no hessian covering 
is used. When the danger of frost is over the boards and coverings 
are removed, and stacked until required in the following season. 
Under the Chinese system the earth on the ridge is now brought 
forward and backward into the furrows to the ordinary soil level, as 
shown in Plate .11, and in cross section J, Plate 5. This leaves a 
furrow large enough for irrigation, with a flat surface on the ridge, 
at A with the leader or terminal growth at C, and the flower clusters 



Plate 13.—Tomatoes staked, European system, Bendigo. 


on which the plants grow, twice the width of the furrow. On the 
Bendigo system the plants are staked or trellised, and the ridging 
or furrows are not altered once they are planned. Should it be thought 
that too much ground is taken up under the Chinese system, Plate 12 
shows a row of onions planted along the edge of the ridge opposite 1 , 
the tomatoes. When the tomato plants are about a foot high, they 
are staked as shown in Plate 13. Stakes are made from small saplings, 
and are usually 3 feet long, ]y> inches in diameter, and are pointed 
at one end, and driven into the ground about 6 inches deep alongside 
each plant, inclining one stake towards the other in the row, or 
inclining the stakes in one row toward the stake in the other row. 
The plants are tied to the stakes at regular required intervals, tying 
tightly to the stake and loosely around the stem of the plant. 
Trellised tomatoes are shown in Plate 2. 

Pruning is necessary for production of early fruits. Plate 14, 
Fig. 1, shows the lateral growth produced from the axil of the leaf 
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at B. Fig. 2 shows the lengthened growth of laterals at D. Terminal 
or leader growth at E, fruit clusters on the main stem F, and flower 
clusters on laterals at G. If all these lateral and leader growths were 
allowed to remain, there would be an increased crop, but late ripening 
of the fruit, as unchecked lateral and leader growths do not promote 
early setting of the fruit. Lateral growth should be pinched out 
as soon as it appears as shown, Plate 15, Fig. 1. This will promote 
the production of flower clusters, and setting of the fruit. When two 
or three flower clusters have been produced, the leader is stopped at 
one leaf above the cluster of flowers as shown, Plate 15, Fig. 1. The 
plants should be looked over every week to keep down lateral growth 
until flowers are produced, and the leader checked. The checking of 



Plate 14.—Tomatoes staked and tied, showing lateral and leader growth. 


the leader turns the energies of the plant to the growth and maturing 
of the fruits already set. If the laterals are not removed the plant 
generally drops its first flowers and earliest fruits. The large crown 
flower on the side of the cluster will mature into a misshapen fruit 
if allowed to remain. It is necessary on the cluster for pollination 
purposes, but it should be ultimately removed. This is done when 
the rest of the fruit on the cluster has formed. 

Plate 15, Fig. 1, shows plant staked and pruned to two clusters 
of fruit. Fig. 2 to three clusters of fruit. Should trellising be 
adopted, as shown, Plate 2, lateral growth is permitted after the first 
two or three clusters of fruit are set. The laterals are tied to the 
cross ropes or wires, and the point of growth pinched after a cluster 
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of fruit has formed. The pinching or cutting out of large laterals, as 
shown at D, Plate 14, Fig. 2, is very injurious. They should be 
pinched out when 1 or 2 inches long. If they are allowed to remain 
and develop leaves and woody tissue, this is done only at the expense 
of other parts of the plant: the removal of large laterals upsets the 
balance between leaf and root surface, and causes injury. Pruning 
increases the size and colour of the leaf, hastens the setting of the 
fruit, and increases its size. The Chinese check all lateral growth until 



Fig. 15.—Tomatoes pruned, leader and lateral growth removed. 


the flower (flusters are formed; they then pinch the leader, and after 
that allow the plant to grow at will on the ground. In staked 
plantations where tomatoes are more thickly planted, it will be found 
necessary to keep down lateral growth for some weeks after the leader 
has been checked. This is to allow the free access of light and air 
to the plants. This thinning, however, should be of such a character 
as to retain sufficient foliage to prevent sun scald of the fruit. 
Tomato plants allowed to grow unchecked may produce more fruit, 
but this is compensated for by closer planting on the staking system, 
the increased size of the fruit, greater facilities for keeping down 
disease, and bigger prices through early ripening. 

{To be continued.) 
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THE FERMENTATION OF CIGAR LEAF. 

By Temple A. J. Smith, Chief Field Officer. 

The fermentation of cigar leaf in America is not, as a rule, 
done by the grower, but is undertaken by the middleman or dealer, 
who regrades and treats the leaf according to requirements. In 
Victoria w r e have no one doing this work, consequently it devolves upon 
the grower or manufacturer; as the latter is in the habit of purchasing 
his leaf already treated and prepared for manufacture, he is not con¬ 
versant with the methods of fermentation, and is, therefore, not in¬ 
clined to bother with the unfermented article. The grow T er must, for 
some time to come, undertake this part of the w T ork; no doubt in the 
future, when cigar leaf of Victorian production is more generally 
grown and used, dealers will be found to carry out such operations. 
Fair sized bulks are necessary for successful and economical fermenta¬ 
tion, and as cigar leaf should be classed into at least six grades to suit 
the trade, it will be readily seen that fairly large quantities would 
have to be handled by a middleman to insure a profitable business. 

It is my intention to deal as fully and clearly as possible with the 
subject in its different phases, showing the changes which the leaf is 
subjected and the various modes of treatment. This is necessary, as 
the amount of fermentation required depends upon the leaf itself 
and the purpose it is used for, heavy-bodied leaf requiring a longer 
and more exhaustive treatment, w r hile light, thin leaf will neither 
stand nor require so much. After the leaf has been cured in the 
shed, it is practically dead, so far as the leaf-cells are concerned; at 
the same time if sufficient moisture is absorbed or applied to the leaf, 
and it is packed closely together, fermentation takes place and heat 
is generated and thrown off. This process is again due to enzymes 
or ferments, and these must be suited by certain temperatures and 
moisture conditions before they can act. The best temperatures in 
the sweating room are from 75 to 100 degrees Fahrenheit, and the 
degree of humidity from 70 to 90 degrees. These conditions can be 
maintained by stoves and steam, and it must be borne in mind that 
these remarks apply to the treatment of cigar leaf which requires a 
much higher and more complicated fermentation than pipe tobaccoes, 
and unless the operator understands his work, or follows the directions 
given closely, unsatisfactory results will ensue. Fermentation will, if 
properly conducted, get rid of any surplus vegetable matter in the 
leaf, will bring out the aroma and improve the colours; the combustion, 
or bum, will also be far better, and the general smoking qualities 
enhanced. There is a loss of weight during fermentation of from 2 
per cent, to 15 per cent., partly due to moisture and partly due to solid 
matter thrown off through the decomposition of different elements 
and the formation of gases, the changes being both chemical, and, in 
some degree, owing to life processes. The starches in the leaf change 
to sugar, and the sugar is consumed in the curing, the remainder of 
both being driven off in fermentation. The enzymes attack the protein, 
nicotine, and tannin in the leaf, thus reducing the bitterness found in 
unfermented tobacco. Nitrates and fat are also attacked and de¬ 
stroyed. and the burning qualities thereby made better. The natural 
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gum and resin is reduced, and the leaf, when fermented, has a dry 
clean feel as compared with its original condition. Citric, malic, and 
oxalic acids are partially changed into acetic and butyric acids. 

During the fermentation amido compounds are formed, and the 
smell of ammonia is present. This is a natural result of the process, 
as also is the appearance of a light whitish powder, resembling a dry 
mould. This is due to an excess of magnesia, lime, or salt in the 
tobacco, and these can be taken off with a spray of weak vinegar in 
solution, or by brushing, when dry, with a light hair brush. The 
general tendency in Victoria has been to terminate the fermentation 
process too soon, and before the salts mentioned have been driven out; 
no definite rule as to how much fermentation should be given can be 
set down, as some tobaccoes ferment slowly, others fairly fast. In 
some cases the enzyme or ferment is present in greater numbers, and 
soil constituents and climate have their effects, causing an impetus, or 
check, as the case may be, on the leaf’s condition. Consequently each 
tobacco will need to be treated according to its special condition. 
Wrapper leaf and filler leaf should be fermented separately, as each 
will have to receive different degrees of treatment. Careful observa¬ 
tion during the process is essential, and the use of thermometers de¬ 
sirable, notwithstanding the fact that many operators depend on their 
sense of touch and the appearance of the leaf during the different 
stages of development. 


Bulk Fermentation, 

A room for this purpose should be so built that the temperatures 
can be regulated at will, also the humidity; the latter can be best 
controlled by steam pipes, which are placed close to the door round 
the room, and are supplied by a boiler outside. Heat is also generated 
in this way; the temperature of the room should be kept as nearly as 
possible to 100 degrees Fahrenheit, and should not be allowed to drop 
below 85 degrees F. during the process. Fermentation takes 
place when the temperature reaches 75 degrees F., but the best effects 
are brought about with the temperature over 85 degrees F., and under 
110 degrees F. 

For heavy coarse leaf, the latter degree of heat can be reached with¬ 
out fear of damage, but for fine thin leaf it will be safer not to exceed 
98 degrees to 100 degrees F. Close fitting windows or shutters are 
required, so that the room can be easily cooled down by opening them, 
or an even temperature maintained while they are closed. 

A stage or floor should be built, about a foot from the floor, 5 feet 
wide by 10 feet or more in length; such a stage can be easily con¬ 
structed by laying ordinary flooring boards across joists 2 ft. 6 in. apart 
on the floor of the shed. It is a good plan to have bulk heads at 
each end of the stage the width of the floor, and at least 5 feet in 
height; if the stage is more than 10 feet long, a bulk head in the 
middle is also advisable. 

The tobacco is prepared for fermentation by spraying with a fine 
spray of water on the hands or bundles, which should be placed in 
layers to receive it, each layer being two hands in depth. The leaf 
should contain from 20 to 24 per cent, of moisture, evenly distributed, 
light thin leaf containing the smaller quantity, and heavy leaf the 
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larger. It sometimes happens that in very moist weather leaf con¬ 
taining a large percentage of gum will absorb sufficient moisture 
without any artificial application, and such a condition is very satis¬ 
factory. The system for testing the amount of moisture in tobacco 
is simple. A parcel of, say, 10 or 20 lbs. of leaf is weighed, and 
the moisture content then dried out by slow heat in a stove, and 
when thoroughly dried again weighed, the difference in weights giving 
the percentage of moisture, as, for instance, a 10-lb. parcel losing 2 
lbs. in weight under the treatment would have contained 20 per cent, 
of water. It is never wise to apply water to pipe tobacco leaf, as 
these tobaccoes require a far simpler fermentation than cigar, and will 
go through the necessary process with a smaller moisture content, such 
as will be absorbed by the leaf itself in moist weather. 

After spraying cigar leaf, the hands or bundles should be packed 
in heaps for 24 hours, to allow the moisture to become evenly dis¬ 
tributed before bulking on the stage, in order to obtain a uniform 
condition throughout, otherwise one portion of the heaps may reach the 
rotting stage before other portions commence to ferment. The floor 
of the stage should be covered with a couple of inches of clean straw 
or old tobacco trash. The better grade hands are then laid on the 
floor, beginning at the outside edges, laying the hands close together, 
with the tips of the leaves to the centre and the butts to the outside, 
keeping them level and closely packed together; care should be taken 
not to double any of the leaves back, but to keep them straight to their 
full length. Having completed the row of hands on each side of the 
bulk, the next row is placed with the butts lapped half-way up the 
first row, and so on until the different rows meet in the centre. Each 
succeeding layer is put on in the same way, and the stacker should not 
get off the bulk until it is finished, but should have the hands given to 
him in pairs, and knee them down in order to pack the tobacco closely 
and solidly, keeping each layer as level as possible until packed to a 
height of 4 ft. 6 in. or 5 feet. It is a good plan to make the two top 
layers of inferior grade leaf and to build the centre of the bulk higher 
than the sides to finish off, as during the fermentation process the 
middle will sink more than the sides. During the building, at in¬ 
tervals of 5 feet, a galvanized tin pipe perforated with holes to 
admit air should be built in with the tobacco about the centre of the 
bulk, and in this a thermometer, suspended by a cord, is placed, which 
can be drawn from time to time to ascertain the changes in tempera¬ 
ture. When finished, the whole of the bulk tops and sides should be 
covered with trash tobacco and hessian or old tarpaulins, placing slabs, 
or any convenient weights, to evenly compact the whole. The tops of 
the galvanized pipes should be corked up to prevent the access of air 
from outside. 

The degree of fermentation to which each class of tobacco is sub¬ 
jected depends entirely on the leaf itself, and the purpose for which 
it is required. Thin wrapper leaf, in which it is desired to keep a 
light colour, should be put down with only 15 per cent, of moisture, 
and be very lightly fermented; in fact, allowed to sweat, a more ap¬ 
plicable term, for to submit such leaf to a heavy fermentation would 
result in turning it nearly black and destroy its elasticity and textile 
strength, ruining it for wrapper purposes. The fact that its flavour 
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would not be developed to the full is of small account, as wrapper 
leaf must be thin, and consequently is a small proportion of the 
cigar. A pound of Sumatra wrapper leaf will cover 500 cigars. 
Bunch wrapper is the leaf immediately beneath the cover, and is 
of heavier character than the outside, and requires a greater degree 
of fermentation, but not so much as will destroy its elasticity, as its 
function is to hold the filler leaf in shape. Colour is not of much 
importance, but it must have good burning qualities and flavour, and 
for this latter reason special leaf of some particular quality for 
blending purposes is often employed. 

Filler leaf generally requires the greatest amount of fermentation, 
and as this portion of the cigar has the most influence on its smoking 
qualities, all organic matter must be expelled so far as is possible, 
and the flavour developed to the greatest extent. Only experience 
can determine exactly how far fermentation can be proceeded with in 
each case, as all tobaceoes of the different classes vary more or less in 
texture, body, &c. 

The temperature of the bulk will begin to rise the second day 
after building, and should continue to do so at the rate of 10 degrees to 
12 degrees F. each day. The thermometer should be examined each 
day to ascertain the rate and extent to which it has risen; if it rises 
faster than 12 degrees in 24 hours the whole bulk should be taken 
down and each hand shaken out, and the bulk rebuilt, putting the 
outside hands to the centre of the heap and rice rerxd. Should the 
temperature rise slowly, there is no occasion to turn the bulk until the 
degree of heat reached is 110 degrees to 114 degrees. It may be 
necessary to turn the bulk three or four times, but it will be found 
that the heat will rise at a slower rate after each turning, and should 
it be found that no further increase of heat is made, the room can be 
cooled down by opening the ventilators and the bulk opened and 
spread to dry out all excess of moisture until the tobacco is just so 
dry as to admit of handling and packing without danger of rotting. 
It can then be packed in boxes to age or send to market. Filler and 
binder leaf will often smell a little musty and show a white powder on 
the leaf after fermenting, but this will not detract from its value, and 
if properly done, will feel dry and like satin to the touch, though 
pliable. The colour will darken, and, while in a moist condition, look 
almost black, but when dried out again will be a dark brown in heavily 
fermented leaf. Ageing by storing in boxes for a summer will im¬ 
prove the smoking qualities, and, if packed away for this purpose, the 
boxes should not be too close in the sides or tops, and are better lined 
with straw. Boxes holding from 80 to 150 lbs. are the most con¬ 
venient sizes. Should it bo found that fermentation in the bulk is 
too slow from some unknown cause, probably acidity, a spray of 
carbonate of ammonia in a 15 per cent, solution of water will accelerate 
the fermentation by neutralizing the acidity, thus making the general 
conditions more suitable for the working of the ferments. 

There are several formulae for treating low grade cigar leaf to 
improve flavours, but these should not be necessary, and depend largely 
on requirements. 
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Seeing that the fermentation is partly a life process and partly 
chemical, too much care cannot be taken in regulating the temperatures 
of the bulk. The ferments, or enzymes, on which depend the result 
of the treatment are killed at temperatures of over 130 degrees F., 
and should such a degree of heat be reached, no further fermentation 
will take place, but decay will set in; on the other hand, if temperatures 
below 70 degrees F. obtain, there is no development of the enzyme and 
fermentation is delayed. Cigar leaf is sometimes put through a slow 
ferment in boxes kept in a uniform temperature, with a small moisture 
content, over a long period, but such methods are slow and unreliable, 
and, except where only small quantities are being treated, not 
advisable. 


MARKETING FARM PRODUCTS— 

A bulky report furnishing a survey of the various systems of 
marketing farm products throughout the Republic has just been sub¬ 
mitted to Congress by the United States Secretary of Agriculture. 
The report also puts forward a number of tentative suggestions 
designed to aid the producers, and as an aid to carrying these into 
effect, it is recommended that a “ Division of Markets ” be established. 
This division would be provided with a corps of travelling field 
agents, and a large corps of local agents and correspondents. 
Among its duties would be—(1) to help producers to market 
co-operatively or through a non-co-operative agency, (2) the 
examination of local difficulties. (3) to help producers to 
find markets, (4) to report the current descriptive condition of 
crops in addition to the work already done for principal crops only, 
(5) to estimate the probable production of crops a short time before 
harvest, ((>) to report the beginning and ending of the shipping 
season from places of chief production, (7) to ascertain routes, 
methods, time, and costs of transportation, (8) to investigate storage 
rates and accommodation, (9) to establish lists of honest and trust¬ 
worthy commission agents, (10) to describe methods of sale, monthly 
supplies, hours, and local fancies of customers at different markets, 
(11) to make, keep, and publish records of producers’ prices, whole¬ 
sale prices, and retail prices, (12) to make and publish lists of 
marketing associations, buying associations, and agencies of associa¬ 
tions of consumers, and the business done by marketing associations, 
(13) to investigate systems of marketing in other countries. A general 
market news service by telegraph or mail is not recommended. It is 
recognised that the new division of markets could not reach its full 
activity at once, as time would be required to bring lines of service 
up to smooth effective work, and also to ascertain in what particular 
directions the activities of the division should specially develop. In 
these circumstances an appropriation of £20,000 is suggested towards 
the costs for the opening year; but this expenditure is expected to 
increase when the work is properly organized. 
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PROFITABLE DAIRYING ON SOUTH GJPPSLAND 
HILL COUNTRY. 

RETURNS FROM A HERD OF 20 COWS OWNED BY MR. ALFRED BOX. 

By J. Fleming , Dairy Supervisor . 

This farm, of about 95 acres, is situated on Jeffries’ Creek, near its 
junction with the Albert River, about 22 miles north-west of Alberton. 
It is typical grey soil, hill country, most of it rather steep and broken, 
with northern and southern slopes to the creek running through it. 
The creek flats are small and narrow. Very little fodder is grown, 
as the farm is too steep and too heavily timbered to allow of much 
cultivation, although kept very free of bracken and undergrowth. The 
pasture is a mixture of rye, cocksfoot, and clover, cocksfoot pre¬ 
dominating on the hills. Weighing, for the first time, commenced on 
24th August, 1911, and was continued until the end of season, with 
some striking results, as under:— 


Name. 

Weeks 
in Milk. 

Milk. 

Average 

Tost. 

Butter 

Fat. 

Average 

Price. 

('ash Hot urn 
per Cow. 



lbs. 

■■ 

lbs. 

s. 

d. 

£ 

8. 

d. 

♦Poley 

39 

3,613 

MBM 

166-19 

1 

1 

8 

19 

10 

♦Brindlo .. 

32 

3,693 

4*8 

177*26 

1 

1 

9 

11 

0 

♦Bess 

36 

3,739 

4*7 

175-73 

1 

1 

9 

10 

4 

Darkie .. 

34 

5,856 

4-4 

257*64 

1 

1 

13 

18 

11 

Brownie 

39 

5,232 

4*2 

219-74 

1 

1 

11 

18 

0 

Cherry .. 

37 

3,680 

4*7 

172-96 

1 

1 

9 

7 

2 

Fancy 

Dairymaid 

37 

5,163 

4*9 

252-98 

1 

1 

13 

14 

1 

37 

4,196 

4-8 

201 '40 

1 

1 

10 

18 

0 

♦fJane 

31 

2,541 

4*7 

119-42 

1 

1 

6 

9 

2 


30 

2,184 

4*8 

104-83 

1 

1 

5 

13 

5 

Lass 

40 

8.016 

4*2 

336-67 

1 

1 

18 

4 

6 

f Beauty .. 

40 

4,123 

4*9 

202-02 

1 

1 

10 

18 

0 

fMadgo .. 

35 

3,517 

4*2 

147-71 

1 

1 

8 

0 

0 

Blossom 

32 

5,332 

3*7 

197*28 

1 

1 

10 

13 

8 

Nancy 

33 

4,585 

4*4 

201-74 

1 

1 

10 

18 

6 

f Princess 

36 

2,941 

4*8 

141-16 

1 

1 

7 

12 

9 

Pot 

33 

4,144 

4*3 

178-19 

1 

1 

9 

12 

10 

■fJubitor .. 

33 

2,993 

4*2 

125-70 

1 

1 

6 

15 

11 

Daphne 

41 

6.014 

4-3 

258-60 

1 

1 

14 

0 

0 

Jennie 

! 38 

4,510 

■EM 

211-97 

1 

1 

11 

9 

8 

Total 

•• 

86,072 

■ 

3849-19 


208 

6 

7 


* These three cows were in milk some time before weighing commenced, 
t Were two-year-old heifers. 

*t Have been dispensed with on their returns per BcaleB and tost. 


Milk from each cow was weighed every day, night and morning. 
Samples for testing were taken on the following dates:—19th and 27th 
October, 9th November, 32th and 22nd December, 4th, 11th, and 18th 
January, and 8th and 28th March. Each cow was tested, on an 
average, three times. The tests of each cow have been averaged. The 
milk was tested by the Butter Factory manager. A great difference 
in the production of the best and the worst cow will be noted. One 
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produced over 800 gallons of milk, containing 336V2 lbs. of butter fat, 
worth £18 4s. (id.; the other produced only 218 gallons of milk, con¬ 
taining 104% lbs. butter fat, worth £5 13s. 5d., a difference of 231% 
lbs. butter fat, worth £12 11s. Id. between the best and the worst cow 
in a herd of twenty. The ten best cows averaged 530.1 gallons of 
milk per cow, with an average butter fat return of 234 lbs., worth 
£12 13s. 6d. per cow. The five worst cows averaged 283.2 gallons, 
with an average butter fat return of slightly over 127 lbs., worth £6 
18s. 3d. per cow. Notwithstanding this, the averages for the whole 
herd were 430.7 gallons milk, 192.9 lbs. butter fat, worth £10 8s. 4d. 
per cow. The monetary returns are calculated from the average price 
paid for butter fat by Mr. Box’s factory for the period over which the 
weighing and testing extended. 

So interesting and instructive were this season’s figures that it has 
been decided to continue the practice of weighing and testing each 
cow’s milk. It may be mentioned that the majority of this herd are 
pure and grade Jerseys. The balance show some Ayrshire breeding. 
Lass, the cow that produced over 800 gallons of milk, is about three- 
quarter bred Jersey. Two pure bred Jersey bulls are kept. Mr. Box 
is putting together a small Jersey stud, which has at the head of it the 
four-year-old bull Comparable’s Lad, by Lily 4th, Defender, from 
Comparable, who was guaranteed up to 18 lbs. butter per week, and 
is by Canterbury’s Lad, from Favourite 2nd. Mr. Box has also 
secured from Miss Robinson Lotina’s Noble of Oaklands, who is now 
one year old. lie is by Lucy’s Noble of Oaklands (imp.), from 
Lotina (imp.), both of whom were reserve champions at Melbourne 
Royal Show. With bulls like the above to breed from, and the selec¬ 
tion of heifer calves from the known best cows, Mr. Box should have 
no difficulty in raising his average production per cow considerably 
before very long. If a system of weighing and testing were generally 
adopted by dairy farmers, and the inferior animals culled, their profits 
would be materially increased, and the returns from dairying gene¬ 
rally enormously enhanced. The system of pedigree herd testing 
inaugurated by the Department of Agriculture should do much to 
assist these farmers, as they will be able to choose bulls from tested 
cows with greater certainty of improvement in the heifers. A long 
pedigree does not necessarily indicate that the animal is capable of 
producing a profitable amount of butter, often the contrary is the 
case, hence the value to be derived from this system of herd testing. 
As they become known, the unproductive strains will be neglected. 


In fat animals about 80 per cent, of the ash constituents is found 
in the bones. Bone ash is chiefly prosphate of lime, with a little car¬ 
bonate of lime and phosphate of magnesia. 


Don't drive the boy off the farm. Arrange the farm work so that 
he will like it. 
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JOINT ILL AND WHITE SCOUR. 

DISEASES OF FOALS AND CALVES CAUSED BY INFECTION THROUGH 
THE NAVEL AT BIRTH. 

By 11 . Griffin , M.R.C.V.8., Veterinary Staff . 

It may not be generally known that probably the most fatal of all 
diseases of foals and calves is caused by the invasion of a specific 
organism or germ through the navel at or soon after birth. On several 
occasions in Victoria 1 have seen foals affected with Navel Ill, the 
owners being unaware of the nature or cause of it. Those breeders, 
however, who know the fatal nature of Navel Ill take every precaution 
to prevent it, and if their farm has already been infected with the 
germs of this disease go so far as to remove their breeding animals, 
prior to foaling or calving, as the case may be, to a farm where Navel 
Ill has never existed. When once a farm becomes infected with the 
germs of the disease it is a most difficult undertaking to eradicate 
them, and those farmers who take the precaution of removing their 
breeding stock to a farm which may be classed as “ clean ” prior to 
such removal, wash the animals all over with a disinfectant in order 
to minimize as much as possible the risk of carrying the germs of dis¬ 
ease to their new location. The annual loss by death of foals and 
calves from disease due to navel infection must be very great, espe¬ 
cially on those farms where the breeder is unable to adopt any 
preventive measures, as he is unaware of the nature and cause of the 
infection. Consequently in certain districts of this State a large 
percentage of the foals continue to die from what is termed “ a 
mysterious disease / 9 

The two diseases that will be discussed in this article are “ Navel 
or Joint Ill in Foals ” and “ White Scour in Calves.” In each it is 
caused by the entrance of a specific organism or germ through the 
navel opening. In foals producing Navel Ill with secondary infec¬ 
tion in the joints and internal organs. In the case of calves, White 
Scour, and possibly joint lesions as well. 

To better understand how this secondary infection in joints and 
other organs takes place a short description of the umbilical, or navel 
cord, its structure and functions, may be helpful. The umbilical, or 
navel, cord is the connecting link between the foetus, or young, and 
its parent. It is made up of vein, arteries, and a tube called the 
urachus, and it is through these structures that the blood, which causes 
the development and growth of the foetus within the womb, passes 
from the parent to its offspring, and the waste products from the 
foetus are returned. At birth this cord is broken or cut, and it is 
through the several vessels that the specific organisms gain access to 
the system, and eventually give rise to lesions in remote parts, the so- 
called secondary infections. 

Navel or Joint III. 

As the above-mentioned diseases resemble one another in many 
particulars, the cause, symptoms, and preventive treatment of Navel 
Ill in foals may be taken, with slight differences, to be noted later, as 
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descriptive of both diseases. The cause, as already stated, is the 
entrance of a specific germ through the navel at or soon after birth. 
These germs, however, may be found in the vagina, or first passage, of 
mares prior to foaling, in which case infection would take place during 
the foaling process, but by far the most common source of infection 
is the insanitary condition of stables and foaling paddocks on farms 
where the disease has already existed. The cord coming in contact 
with the floor of the stable or earth in the paddock becomes infected, 
and in due course Navel Ill is the result. Infection may take place 
when the cord seems to have dried up; this is due to some grit or 
foreign substance getting entrance into the navel soon after foaling, 
which cause suppuration, and thus leave a channel through which 
the specific germs may gain entrance. 

Persistent urachus, indicated by dropping of urine from the navel, 
is also a channel through which the germs may find entrance. Weak 
and insufficiently nourished foals are more liable to contract Navel Til 
than strong healthy ones, on account of the want of vitality and prac¬ 
tical absence of any protection against the invasion of micro-organisms 
of any variety. 

Symptoms. 

In most cases the first symptoms observable are restlessness, colicky 
pains, and tendency to lie about. Later there is a disinclination to 
stand, refusal to suck mare, bowels are usually constipated, but occa¬ 
sionally diarrhoea may be present. Urine may be seen trickling from 
the navel in the event of the urachus not having closed. The navel 
may be swollen and painful, and this swelling may be felt, extending 
backward along the abdomen. Suppuration may also be present, and 
if the foal be made to move it is very stiff, and possibly one or more 
joints are swollen (usually knees and hocks). 

It frequently happens that the first symptom is swelling of the 
knee and hock joints. The navel having dried up, and no swelling 
or pain being apparent in that region, the foal prefers the recumbent 
position, owing to the pain present in the joints; it refuses to take 
nourishment, and death ensues in a few days. 

Treatment. 

Treatment to be successful should be in the nature of prevention, 
fof curative treatment in the majority of cases is most unsatisfactory, 
especially when not in the hands of a veterinarian who has a thorough 
knowledge of the disease and the structures involved, and is able to 
resort to surgery, if necessary, to aid in recovery, and to administer 
such serums as are indicated. 

It is, therefore, strongly recommended that, if recovery is to take 
place, skilled advice should be early called upon, without recourse to 
the ordinary home remedies. 

Preventive Treatment. 

If this is properly carried out it is by far the most satisfactory, 
but it must not be undertaken in a half-hearted manner, but carefully, 
thoroughly, and regularly, until the cord has completely dried up 
and the danger of infection past. 
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As the germs of Navel Ill are most difficult to eradicate from a 
farm already infected, drastic measures must be adopted if success is 
to be achieved. If stables are of wood, and not of a permanent 
nature, burning them is the proper course to adopt; but if permanent 
thorough disinfecting must be carried out. Clean out and burn all 
litter, wash floors and walls with a strong solution of copper sulphate, 
then lime wash, with the addition of a pint of crude carbolic acid to 
each bucketful of wash; see that all corners are disinfected. 

With regard to a foaling paddock which has been contaminated, 
mares should not be allowed access to it for some time prior to foaling; 
better still, it should be cultivated for a few years. 

If foaling is to take place in stable, an ample supply of clean straw 
should be provided for bedding down, so that at foaling the navel cord 
does not come in contact with the floor; but if foaling is to be in 
paddock, select one with a plentiful supply of grass. This will also 
prevent the navel cord getting fouled with the clay or sand. 

It is much preferable to allow foaling to take place in a paddock 
known to be free from infection than in a stable, no matter how 
thorough the disinfecting has been carried out. If it be considered 
necessary to irrigate with disinfectants the vaginal passages of the 
mare before foaling, one part of lysol to 100 parts of clean water that 
has been boiled and allowed to cool is a safe and effective douche, and 
can be injected with a syringe, or funnel with piece of hose pipe at¬ 
tached. The syringe or hose pipe should not be passed more than 
3 inches into the vagina, and, in the case of a syringe, little force must 
be used. Tail and quarters should also be disinfected. 

If possible, be with marc at foaling. This is not always possible, 
on account of the short premonitory symptoms and the rapidity with 
which a mare foals under normal conditions. If the navel cord has 
not broken during the act of foaling, it should be tied with tape or 
cord, previously disinfected, about 2 inches from abdomen, and then 
severed. Wash the cord with one part of corrosive sublimate in 1,000 
of water, paint with tincture of iodine, and, lastly, dress with 
styptic collod'ium, a preparation known as new skin (which can be 
procured at a chemist’s) will answer the latter purpose. This treat¬ 
ment should be repeated carefully each day until the cord has com¬ 
pletely dried up. When disinfecting the cord, a space of a couple 
of inches round the navel opening should be included in the dressing. 

In the event of the urine being observed escaping from navel, 
professional advice should be obtained. 

White Scour in Calves. 

This disease, as already stated, is caused by infection through the 
navel, and, as the name indicates, is characterized by a white scouring, 
which is very persistent and difficult to arrest. 

Some few years ago an epidemic of White Scour in calves occurred 
in Great Britain, and the services of Professor Nocard, of France, 
were secured, and, after careful investigation and numerous experi¬ 
ments, he found that the preventive treatment already described for 
Navel Ill in foals checked the progress of the disease, and in a short 
period practically eradicated it. 
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White Scour in calves should not be confounded with the diarrhoea 
due to dietetic causes. In the former there is stiffness, swollen joints, 
possibly discharge from navel, refusal to take food, rapid emaciation 
and death, whereas in diarrhoea caused by errors in feeding and in¬ 
ternal parasites, practically all the symptoms of Navel Ill are absent, 
and with careful attention to food and proper medicinal remedies 
recovery will soon take place. 


THIRD VICTORIAS EGG-LAYING COMPETITION, 1913-14. 

Monthly Rrpokt endino 14th June. 

The past month has been noted for its severity in weather 
conditions, as heavy rain fell during the month, followed by severe 
frosts. The thermometer registered 30 to 32 degrees on four mornings. 
Under these conditions, the egg production has been highly satis¬ 
factory, and in comparison with the former competition for the same 
period, the figures show an increase of 246 eggs, the totals being for 
1912-13 competition 4,844, and the present one 5,090, and one pen 
less competing. 

The system of feeding at the present competition is on similar 
lines to that followed last year. In the morning half pollard and 
half branning is used. Bullock livers are minced and mixed into the 
dry meal, and also a quantity of green food, consisting of grass, 
thistles and chick weed, which abounds in large quantities at present, 
the whole being well mixed into a crumbly state with hot meat soup. 
At mid-day wheat, bran, and pollard is given, mixed with hot soup, 
especially in cold, bleak weather. At night, wheat, maize (cracked) 
and oats mixed is the ration. In wet and frosty weather, cracked 
maize only is given. The birds in the leading pen No. 6 (Spotswood) 
are laying very consistently, but are being gradually overhauled by 
pen No. 23 (Gill). The leaders at present have laid 10 eggs above 
the leaders at last competition for the same period, viz., 257, a very 
good performance. 

Moulting .—Several pens have entirely gone into moult, and 
quite a number have one or more birds so affected. This has 
considerably interfered with the output from these pens. These 
birds are, however, looking brighter and feathering quickly, while 
others are now entering into the moult. 

Rainfall .—Measured for the month at the pens, 204 points. 

Sickness .—Several severe eases of diarrhoea were experienced, and 
lately several mild cases of chicken pock, which has now almost 
disappeared. Stock generally are bright and alert. 
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THIRD VICTORIAN EGG-LAYING COMPETITION, 1913-14. 

Commencing 1 5th April , 1913. 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 


Eggs laid during Competition 


No. of 
Pen. 

Breed. 

Name of Owner. 

April 15 
to 

May 14. 

May 16 
to 

June 14. 

Total to 
date—2 
months. 

Position in 
Competi¬ 
tion. 

6 

White Leghorns . 

J. 8. Spotswood 

126 

131 

257 

1 

23 


.T.H. Gill .. 

95 

147 

242 

2 

65 


E A. Lawson 

104 

133 

237 

3 

61 

,, 

J no. Campbell 

108 

120 

228 

4 

8 

n 

E. H. Bridge 

93 

124 

217 

5 

21 


A. Ross 

107 

100 

213 

0 

48 


Thirkell and Smith 

72 

140 

212 

7 

46 

Black Orpingtons .. 

T W. Goto.. 

109 

101 

210 

8 

11 

White Leghorns 

C J. Beatty 

78 

131 

209 

9 

31 


W. G. Swift 

99 

104 

203 

10 

50 


A H. Mould 

98 

102 

200 

11 

68 


lories and Curtis 

93 

104 

197 

12 

66 


W. Foatherstonc 

94 

97 

191 

13 

16 

Black Orpingtons 

D Fisher .. 

70 

113 

189 

14 

2 

White Leghorns 

It. W. Pope 

108 

75 

183 

16 

34 


J K. Bradley 

86 

95 

181 

1 16 

35 


Moritz Bros. 

56 

125 

181 

J 16 

47 


W. Me Lister 

75 

104 

179 

18 

JO 


T. A. Pettigrove 

02 

115 

177 

19 

40 


Geo. Edwards 

74 

101 

175 

20 

37 


C. H. Busst 

79 

95 

174 

l 21 

49 

,, 

M. H. Nove 

86 

88 

174 

/ 21 

14 


F. Hannaford 

75 

98 

173 

23 

32 


H. Hanbury 

70 

92 

108 

24 

63 


A S ‘llers .. 

80 

82 

102 

25 

45 


D Gouddie 

85 

76 

101 

26 

7 


H. McKenzie 

02 

98 

160 

27 

41 


Percy Walker 

68 

86 

164 

28 

38 


M A. Monk 

65 

87 

162 

29 

18 


B Rowhmon 

68 

80 

148 

30 

27 


.1. Sinclair .. 

60 

81 

147 

31 

39 

j5 

W Purvis .. 

02 

82 

144 


20 


C. B. Bertelsmeier .. 

29 

115 

144 

/ 32 

3 


S Buscumb 

00 

83 

143 

34 

26 


B. Rolls .. 

44 

95 

139 

35 

58 


Stranks Bros. 

45 

92 

137 

30 

59 

8.0. White Leghorns 

Cowan Bros. 

78 

58 

130 

37 

43 

White Leghorns . 

Morgan and Watson 

52 

83 

135 

38 

63 

Black Orpingtons . 

4. Greeuhalgh 

77 

50 

133 

| 39 

25 

White Leghorns 

King and Watson 

52 

81 

133 


24 

Redfern Poultry Farm 

45 

87 

132 

41 

62 

M • • 

G A. Gent 

74 

40 

123 

42 

67 

»• • • 

C. Hepburn 

58 

04 

122 

43 

28 


E. Waldon 

47 

73 

120 

44 

13 

Black Orpingtons . 

T. 8. Dallimore 

79 

37 

110 

45 


White Leghorns 

B. Mitchell 

43 

64 

107 

46 

- 5 

>» 

j 0. W. Robbins 

27 

70 

103 

47 

55 

tt 

1 P. H. Killeen 

40 

57 

97 

48 

52 

tt 

W. G. Osborne 

42 

53 

95 

49 

57 

tt 

Gloadell Bros. 

32 

59 

91 

50 

44 

tt 

W. A. Rennie 

52 

37 

89 

51 

19 

tt 

W Dunlop 

49 

39 

88 

| 52 

17 

R C .Brown Leghorn< 

8. P. Giles .. 

34 

54 

88 


12 

White Leghorns 

A. H. Padman 

35 

43 

78 

54 

42 

>* 

A. Stringer 

15 

43 

58 

55 

50 

tt 

Schaefer Bros. ; 

15 

40 

55 

50 

33 


South Yan Yean Poul¬ 

13 

41 

54 

57 



try Farm 





30 

tt 

A. J. Jones.. 

24 

27 

51 

68 

15 

Black Orpingtons . 

J. Shaw 

24 

23 

47 

59 

30 

Jas. Ogden 

15 

27 

42 

60 

51 

Black Spanish 

W. H. Steer 

13 

28 

41 

01 

64 

Golden Wyandotte# 

C. L. Shaman 

2 

33 

35 

02 

9 

White Leghorns .. 

Sylvanta Stud Farm.. 

10 

24 

34 

68 

29 

tt 

S. Brundrett 

19 

11 

30 

04 

54 

tt 

J as. McAllan 

26 

,, 

20 

05 

4 

Black Spanish 

.las Brigden 

12 

13 

25 

60 

00 

Watson and Rush- 

.. 

12 

12 

07 



worth 







Total .. 

3,907 

5,090 

9,057 
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ORCHARD AND GARDEN NOTES. 

E. E . Pescott , F.R.H.S.. Principal, School of Horticulture , Burnley . 

The Orchard. 

Ploughing the orchard should now be completed; and, where 
necessary, the drainage system should be continued and increased. 
A dressing of stable manure should now be given wherever it is 
needed; and, if any artificial manures are to be used, especially if 
in the form of bonedust or potash, they should be applied now, so 
that they will be available as food for the roots in early spring. A 
dressing of lime may be given with great advantage to heavy, cold, or 
sour soils. 

Spraying should be started for aphis, mite, and scale troubles; 
and, if the pest is at all severe or obstinate, the work should be done 
before pruning. Crude petroleum, red oil, and kerosene emulsions 
are all useful in dealing with these pests. 

Planting. 

The planting of deciduous fruit trees will still be continued 
on the lines laid down in last month’s notes. Care should 
be taken to have the soil thoroughly sweetened and aerated, 
the roots should be well trimmed, and the young trees firmly 
planted. Owing to the time that elapses between the removal 
of the tree from the nursery row and the planting of the tree 
in its permanent situation, practically the whole of the fibrous 
and feeding root system has been destroyed. It will be well to remove 
all of the finer roots, and to thoroughly trim back the stronger ones; 
this will allow the tree to make a new root system for itself. 

Pruning. 

After planting, young trees should be pruned severely back, 
usually removing far more than is retained. One reason for this is 
that it is necessary to do so on account of the severe cutting back of 
the roots. It is also necessary to prune hard because, as a result, 
strong growth will invariably follow. The severe cutting back of 
young trees is not only followed by strong growth, but the trunk and 
main stems are considerably increased in size. This latter result is 
an essential, as in thus giving a strong framework to the tree, it is 
being built up and strengthened for the carrying of heavy crops in 
later years. 

In pruning back the newly-planted trees, they should be deprived 
of all light growth, and either one, three, or four main arms left. 
These main arms should be cut back to outside buds, leaving about 
3 or 4 inches of wood. It is not necessary that the buds should be 
immediately in the line of the old growth; it is usually found that 
two, or perhaps three, buds will break away from each arm after 
pruning, so that in pruning it should be observed that, while the buds 
are in outside situations, they should be in such positions that, when 
they ultimately grow, there will be an even spacing between the 
growths. It, therefore, may be necessary to prune so as to have one 
bud in the direct line of growth, and the others as side buds. It is 
not wise to prune a young tree to two arms, as this would in future 
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years [)iaee loo great a stress on the trunk; one side might possibly be 
overloaded, and would have a tendency to break away from the main 
system. The same hard priming should be observed for the two 
subsequent prunings, the object of the primer being to produce a 
strong, sturdy type of tree with evenly-spaced arms, all breaking away 
low down. The habit and character of the tree will determine the 
number of arms to be finally retained. A tree of spreading habit 
would naturally have more than one of an upright habit of growth. 
A spreading tree could be allowed later on to form an internal frame¬ 
work, while an upright-growing tree could be induced to produce a 
few outgrowing leaders. 

After the third or fourth year, the aim of the pruner should be 
towards production of fruit-bearing wood. During these years, the 
tree has not been unmindful of this, and quite a number of weak 
lateral growths will have been produced. These may always be 
retained unless they become too long and spindly, when their length 
may be somewhat reduced. These laterals will produce all along their 
length a number of fruit buds, and they are thus valuable wood. A 
strong-growing lateral may always be shortened back, or cut out 
altogether. 

Fruit buds may always be distinguished by their well-nourished, 
plump appearance, in contradistinction to leaf or wood buds, which 
are flattened, and which often lie flat along the wood. Fruit spurs 
are the prolongations of fruit buds, often branching into various buds 
with age. Laterals are the weak, twiggy growths which, in their 
second and subsequent years, generally produce fruit buds along 
their course. Strong growing, as well as upright, laterals must 
always be suppressed, cutting them back to a few basal buds, or 
removing them altogether. Vertical growths of any description should 
always be discouraged in fruit trees, as such upright growths induce 
a free rush of sap, the sap thus strengthening them, and depriving 
the lower and other parts of the tree of their legitimate nourishment. 
Slow sap movement always results in fruit production, and this can 
be attained by (a) sloping the whole framework of leaders out at a 
fair angle, and (6) suppressing or changing the direction of growth 
of any strong, upright growths, whether laterals or leaders. 

In the management of the lateral system, it is generally advisable 
not to interfere with these unless they become too strong, when they 
may be treated as previously advised. Should they become too long, 
thus unduly interfering with each other, they may be shortened back, 
but always to a sub-lateral growth, which often occurs at right angles 
to the parent, or to a fruit bud lower down. To cut to a leaf bud 
merely induces a continuance of growth, with a consequent reduction 
of fruiting strength. 

These remarks refer mainly to apple, pear, and plum trees; and, in 
the case of the first two varieties of fruit, it is generally advisable not 
to interfere with the laterals until they have formed their fruit spurs. 
A too thick or numerous lateral system may always be thinned out, 
but it must be remembered that once a lateral is removed entirely, 
it is very difficult to replace it, and impossible in some varieties of 
fruits. For peaches and apricots, it is always advisable to shorten 
back, and to continue to shorten back annually, all fruiting wood, as 
these trees produce their fruit on the new wood, and once the wood 
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has carried fruit, its work is done, and it may be removed. Where 
an apricot or peach tree produces laterals carrying no fruit spurs, 
these may be cut right off, as basal buds are generally present to 
produce fresh lateral growth. Only in the case of early fruiting 
varieties may these growths be retained, as they will in all probability 
produce fruit spurs late in the season. 

Vegetable Garden. 

Asparagus beds should be well cleaned out, and as soon as any 
young seedlings appear they must be culled out and thrown away. 
The work of digging the beds should be continued, digging in manure 
that was previously spread on the surface. Any seedling vegetables 
may be planted out; and the seeds of various sorts, such as peas, 
broad beans, carrot, leek, lettuce, spinach, radish, &e., should be 
sown. Asparagus crowns, rhubarb roots, and tubers of Jerusalem 
artichokes may be planted out. 

Flower Garden. 

Digging in the garden should be continued. Before digging, the 
beds should be given a top dressing of lime or of stable manure, and 
subsequently these could be dug well into the soil. Care must be 
taken not to injure the roots of any shrubs, trees, or roses. Root 
cutting and root pruning will always dwarf any plant. In digging, 
it is not wise to discard any leaves, twiggy growths, or weeds. Unless 
they are required for the compost heap, they should always be dug 
into the soil. Beafmould is especially useful in any garden, and 
where such plants as Azaleas. Rhododendrons, Liliums, &e., are 
grown, or for pot-plant work, it is exceedingly valuable. In forming 
the compost heap, no medium whatever should be added to help the 
rotting down of the leaves, unless it be a little sand. Any chemical 
added will render the mould unsuitable for its special objects. 

Any hardy annuals may be planted out, such as stocks, pansies, 
waliilowers, and cuttings of roses and hard-wooded shrubs may 
also be planted. 

After ilowering in the autumn and winter, shrubs, including 
roses, may be well thinned out and pruned, especially removing any 
weak, upright, or old Ilowering growths; keep the shrub always at an 
outward growth, inclining it to a broad bushy type instead of to an 
upright habit. By this means, the lower regions will always, be 
furnished wdtli good growth. Shrubs and trees of all descriptions 
should never he allowed to become too crowded; they require to be 
opened, so as to allow sunlight and air into the interior, where it is 
most needed. This is one means by w r hich this class of plants may 
be kept healthy and free from disease. Very few shrubs resent 
pruning, and the majority of them, including Australian shrubs, 
such as Acacias, are very amenable to the pruning knife. 

In rose pruning, the rule is that strong-growing plants require 
less severe cutting than weak-growing ones. As roses always flower 
on new wood, it is essential that to have good blooms, the bushes 
must be pruned regularly. All weak growths, exhausted and worn-out 
wood, must be removed, retaining only the vigorous growths. It is 
generally advisable to prune to four or five eyes or buds, so as to 
have subsequent strong grow r ths, always pruning into the previous 
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season’s wood. Spindly growths, especially in the centres of the 
bushes, should be removed, the plants being trained with an open and 
angular habit. 


REMINDERS for august. 

LIVE STOCK. 

Horses. —Those stabled can be fed liberally. Those doing fast or heavy work 
should be clipped; if not wholly, then trace high. Those not rugged on coming 
into the stable at night should be wiped down and in half-an-hour’s time rugged or 
covered with bags until the coat is dry. Old horses ami weaned foals should be 
given crushed oats. Grass-fed working horses should be given hay or straw, if 
there is no old grass, to counteract the purging effects of the young growth. Old 
and badly-conditioned horses should be- given some boiled barley. 

Cattle. —Cows, if not housed, should be rugged. Hugs should be removed in 
the day-time when the shade temperature reaches 60 degrees. Give a ration of hay 
or straw, whole or chaffed, to counteract the purging effects of young grass. Calves 
should be kept in warm, dry shed. Those on the bucket should be given their tnilk 
warm. The bull may now run with the cows. 

Figs. —Supply plenty of bedding in warm, well-ventilated styes. Keep styes 
clean and dry, and the feeding troughs clean and wholesome. Store pigs should 
be placed in fattening styes. Sows in fine weather shoidd be given a grass run 

Sheep. —Ascertain rams required for coming season and apply to breeders this 
month. Arrange for any merino or crossbred ewes needed for next lambing 
season direct from station if possible. Cull stud breeding ewes carefully, ami 
enter only the very best >oung ewes. Where possible market any lambs ready and 
avoid the rush later on. 

Poultry.-—W hen yards become damp and difficult to clean they should be 
sprinkled with lime and then turned over with a spade or fork. Keep the breeders 
busy—straw litter with a little grain scattered about will make them exercise. As 
the hen eats twice as quickly as the male bird, feed the latter by himself; tack 
a piece of wire netting on a light frame, and place it across an angle to make a 
small enclosure for him whilst he is eating. Overhaul incubators; see that the 
capsule or thermostat acts properly ; thoroughly clean lamps, egg drawers, and chimncv s 
lest machine for two days before putting valuable eggs in. It is also advisable 
to have thermometer tested. When additional incubators are required, it is more 
satisfactory to keep to the one make. 

CULTIVATION. 

b arm. —Second fallow where necessary for summer crops. If required, roll or 
harrow crops Plant very early potatoes in forward districts. Sow mangolds. 
Apply slow-acting fertilizers, such as blood and bone manures, for maize. 

Orchard. —Complete planting and pruning of deciduous trees. Watch for peach 
aphis, and spray with tobacco solution, if present. Prepare for planting citrus 
trees. Spray for woolly aphis with strong tobacco solution. 

Flower Garden. —Finish digging and pruning of roses, &c. Leave pruning 
of shrubs till after flowering. Keep weeds in check; weed out seed beds. Divide 
and plant out all herbaceous plants, such as phlox, delphiniums, rudbeckia, &c. 
Plant out gladioli. Complete planting of shrubs. Mulch young plants. 

Vegetable Garden. —Top-dress asparagus beds; plant new asparagus plots. Plant 
herb divisions, and potatoes. Sow cabbage, cauliflower, peas, carrots, beans, radish, 
and lettuce seeds. Sow tomato seeds in a hot frame. Finish digging. 

Vineyard. —August is the best month for planting vines (grafted or ungrafted), 
i his should be actively proceeded with and completed before end of month. Scions 
for held grafting may still be preserved as detailed last month, or better still by 
placing them in cool storage. They should all be removed from vines before end 
of month, at latest. Conclude pruning and tie down rods. Where black spot has 
been very prevalent, apply ist acid iron sulphate treatment (see Journal for July, 
t$n). Apply readily soluble nitrogenous manures (soda nitrate or ammonium 
sulphate) during this month. 

Cellar. Rack again, towards end of month, wines which have a& yet only been 
Ohge racked (spring racking). Fill up regularly all unfortified wines. Clean ujf 

^"&yy in cellar and whitewash walls, woodwork, &c. 
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RECENT DEVELOPMENTS IN WINE-MAKING 
METHODS/ 


By F. dc Castella, Government Viticulturist, and W. Percy 
Wilkinson , Commonwealth Analyst . 

Wine-making is, without a doubt, one of the oldest of the manu¬ 
facturing arts concerned in the conversion of raw agricultural produce 
into a highly-finished food substance. As pld, perhaps, as the ceramic 
art which, in the dawn of civilization, found so large a field for its 
activity in supplying wine-containing vessels. 

Notwithstanding this great antiquity, it has, curiously enough, 
been one of the slowest to avail itself of the discoveries of modern 
science, the practical application of which, during the latter part of 
the last century more particularly, has wrought so vast a revolution 
in every branch of human activity as to make even passing mention 
of the fact here superfluous. 

It is true that in this respect, wine-making shares in a defect 
common to most industries directly connected with the soil; for 
scientific methods have ever been slower in commending themselves to 
agriculturists or to those interested in the treatment of agricultural 
produce than to manufacturers, properly so called. 

Even amongst agricultural industries, however, wine-making may 
truly be said to be the “ Cinderella of the family in the way of 
shyness to adopt improvements of any kind. The sister brewing 
industry, for example, so similar in many respects, has long since 
adopted, with the happiest possible results, methods similar to those 
which have only recently found their way into the most progressive 
ainological centres of Europe. 

Dairying, which includes butter and cheese making, another 
fermentation industry, has long since adopted the modern methods 
which have led to its recent remarkable expansion. 

* Papwr read At the Melbourne meeting (1013) of the Australasian Association lor the Advance¬ 
ment of Scienoe. 
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In wine-making, though it has come tardily, the great change has 
nevertheless come at last, and it has come to stay; it is the object 
of the present note to briefly outline the more recent wine-making 
developments and to show what bearing their general adoption is 
likely to have on wine production in Australia. A brief glance at the 
state of the art of wine-making in Europe towards the close of the 
last century may here be permitted. 

For several centuries at least, wines of the very highest quality 
have been produced. Quality in wine has a totally different significa¬ 
tion from what it has in the case of other food substances, such as 
flour, sugar, butter, and even beer. In these, quality is largely a 
matter of freedom from defects, and once a certain standard is 
reached, little more is possible. For a wine to attain a really high 
standard of excellence, freedom from defects is, of course, an absolute 
necessity, but far more is required; a grand vin may truly be 
described as a work of art, and as such it can only be judged by cer¬ 
tain more or less conventional standards. Thus we maiy find two 
wines of similar type, both free from defects, and yet one may be 
worth several times as much as another. Grand vim have been 
produced, in occasional vintages it is true, for hundreds of years in 
several favoured European districts. It is indeed safe to say that 
as good wines have been produced in the past as will ever be produced 
again, and this entirely by means of empirical methods carried out 
by cellarmen quite ignorant of science. 

A parallel is to be found in pictorial art. Notwithstanding the 
advances of technical knowledge, nothing finer has been produced than 
the masterpieces of Raphael, painted nearly 400 years ago. Likewise 
with wine; what could be better than a Chateau Margaux '64, a 
Chateau Lafite ’69, or a Chateau La tour *70? They are the perfection 
of their type, and nothing could improve them in any way. 

The very perfection of such wines is largely responsible for the 
tardy adoption of scientific methods by European wine-makers. 
Owners of the vineyards which produced grand vim, naturally 
jealous of their reputation, feared any change. Their prejudice 
spread to their customers and to the wine-makers of less favoured 
regions, where improvement was often urgently required and where 
the adoption of scientific methods has recently transformed the wines 
produced. 

Owing largely to this attitude, scientific enlightenment has had to 
fight its way inch by inch against conservative prejudice. 

It must also be remembered that wine-making is vastly different 
from brewing or distilling. Nature serves up the juice of the grape, 
complete in itself and ready for fermentation; she even goes so far as 
to place the yoasf required for the transformation, on the outside of 
the berry. All that is necessary is to crush the grape, the wine prac¬ 
tically makes itself. Given perfect grapes in a district where suitable 
physical conditions prevail during the fermentation season, a good 
wine is almost sure to result, provided the wine-maker attends to 
cleanliness and follows the process which centuries of practice have 
sanctioned in his district. It is worthy of note that even in localities 
producing similar types of winks, and of equal quality, the procedure 
concerning several important points may vary very considerably. 
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Take Bordeaux and Burgundy, for example; in the former the grapes 
are entirely separated from the stalks and the wine is allowed to 
remain on the skins in closed vats for three or four weeks. In the 
latter, most of the stalks are mixed with the crushed grapes in the vat, 
where the fermentation only lasts about a week. 

The above applies to those favoured regions where the composition 
of the grapes is 4 perfect and where vintage weather conditions are 
suitable. In less favoured districts it has long since been found 
necessary to employ some artificial aid in the shape of a check to 
faulty fermentation. Thus do we find certain practices which have 
from time immemorial been carried out in certain districts, and which 
permitted the making of sound wine where this would have been 
otherwise impossible or very difficult. In choice districts, such as 
Bordeaux and Burgundy, the danger of faulty fermentation is small, 
owing to the relatively high acidity of the grapes; further security is 
afforded by the cool weather prevailing during vintage. In warmer 
regions difficulties have to be faced such as are unknown in the cooler 
districts, save in rare abnormal seasons, and, in order to combat them, 
additions of one sort or another have long been in vogue. 

Hops have been used in brewing for so very long that we now 
always associate the flavour of this aromatic plant with beer. The 
real reason for its use is not, however, to be found in its flavour, but 
in its greater inhibitory action on the development of undesirable 
micro-organisms than on the true yeast. With the aid of the hop, a 
sound beer could be obtained; without it, a faulty product was almost 
inevitable. The hop plays a similar part in brewing to that which the 
natural acid of the grape does in wine-making, it is a selective anti- 
sept ie which renders the fermenting medium less suitable for the 
growth of bacteria than of yeast. 

In countries where fermentation troubles were frequent, the addi¬ 
tion of a substance capable of exerting an action similar to that of the 
hop in brewing has, from very early times, been a regular wine-making 
practice. 

The resinous wines, still so much in favour in Greece, and which 
w r ere so largely manufactured in ancient Borne, are in this connexion 
most interesting. 

The semi-plastic, whitish exudation of the Aleppo Pine (Pin us 
Halepevsis) is the form of resin used; it is added to the must before 
fermentation at the rate of 40 or 50 lbs. to the 100 gallons. It is 
previously worked into a thin paste with a little must, a small quan¬ 
tity of spirit being sometimes added to facilitate extraction. 

Fermentation is slower in resined than in non-resined wines, and 
they are sounder and better protected against secondary fermenta¬ 
tions. These wines are very largely made on the Greek mainland. 
According to M. Panayotis Pyrlas, # one of the delegates sent by the 
Greek Government to the Montpellier Viticultural Congress of 1911, 
they are much appreciated by Greeks and, as M. Pyrlas rather naively 
adds, even by foreigners, who, after a time, become accustomed to the 
resinous taste. They are consumed youpg, for they become bitter on 
keeping, owing to chemical changes taking place in some of the sub- 


* Promts* Ayricnlf, 12 th March, 1911. 
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stances extracted. The resin in these curious wines plays the same 
part that the hop does in brewing. 

Plastering is another warm country addition, with a similar object. 
This interesting process has never become popular in Australia, a fact 
on which, in the light of recent events, we may congratulate ourselves, 
but which is none the less curious, seeing that so many of our wine¬ 
making pioneers were recruited from parts of Southern Europe, where 
1 ho practice has been so long current. In the warm countries border¬ 
ing on the Mediterranean, plastering of wine has been common, at any 
rate, since the time of Pliny; it appears probable that in many of 
these it displaced the use of resin, the more cultivated western palate 
no doubt preferring'a wine free from this foreign taste. 

The object of plastering is the same as the addition of resin, namely, 
to make a sound wine in spite of fermentation difficulties. The pro¬ 
cess is simple; it consists in the addition to the grapes, when they are 
being crushed, of powdered gypsum or sulphate of calcium, cither 
burnt or raw, at the rate of a few pounds to the ton of grripes. 

The beneficial effect on fermentation, the mechanism of which was 
certainly not understood until recently, is mainly due to an increase 
in the proportion of tartaric acid in the must, at the expense of the 
cream of tartar, which, especially in over-ripe grapes, often prone to 
faulty fermentation, is so abundant that a considerable undissolved, 
crystalline excess, over and above what the juice is capable of holding 
in solution, is always present. A further beneficial action is to be 
found in the precipitation of certain albuminous matters, an excess 
of which is not uncommon in the grapes of warm climates. An im¬ 
provement is also effected in Ihe colour, which is rendered more 
brilliant, and the conditio#, which becomes more stable. 

The action of sulphate of calcium on potassium bi-tartrate is ex¬ 
plained by the following formula:— 

:>(KHC 4 H 4 <>„) + CaS0 4 CaC 4 H 4 0 (> + K,SO t + <J 4 H () 0 ( . 

It follows that, in addition to the tartrate of lime, which, being 
insoluble, is eliminated in the lees, sulphate of potash is also formed. 
This salt, being soluble, remains in the wine, and though a normal 
constituent of all wines, it was the increase in this substance to a point 
which French hygienists considered excessive that led to the suppres¬ 
sion of plastering. It is true that plastering somewhat modifies the 
flavour of the wine—Kulisch* has shown that as little as 0.02 gramme 
of potassium sulphate is sufficient to distinctly affect and impart a 
harsh character to the taste of wine. After lengthy investigation, the 
French Academy of Medicine decided, in 1891, that wines containing 
more than 2 grammes per litre of sulphate of potash were unwhole¬ 
some for every-day use. Legislation was passed limiting the legal 
percentage of sulphate of potash to the above figure. Used in the 
reduced quantity required by the new law, the controlling effect on 
fermentation w r as so much reduced as to be of little service; plastering 
has in consequence fallen into disuse, at least in France, and those 
numerous countries whose pure wine legislation is based on French 
ideas. It is worthy of note that Sherry, one of the world’s finest 
wines, is usually plastered to about twice the extent tolerated by 


* Weinluube ; 44; 1899. 
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French law. The use of piaster seems indeed to be necessary in 
order to obtain the maximum of quality and character in this unique 
type of wine. Hygienists may well be expected to tolerate this slight 
excess; it is scarcely logical to fix the same sulphate limit for a special 
wine, of which an occasional glass is taken, as for a vin ordinaire , 
consumed in quantity. 

Much perturbation was caused in Southern France by the suppres¬ 
sion of plastering, and much inferior wine was made during the 
vintages which immediately followed it; in fact, until new methods, 
based on scientific research, came to Ihe rescue. These proved far 
more potent for good than the old empirical methods, and though, for 
a few years, the giving up of the plaster which had for centuries re¬ 
gulated fermentation was looked upon as a serious and unnecessary 
hardship, it is now no longer regretted, and the quality standard of 
even the cheapest vins ordinaires is higher and more uniform than 
ever it was before. 

The methods which superseded plastering were not. however, the 
first application of science in the domain of the wine-maker, and, if 
a logical sequence is to be observed, these must be held over for the 
present. 

The above retrospect will serve to illustrate what has already been 
stated, viz., that in certain favoured regions the wine practically 
makes itself, the grapes and the factors governing their conversion 
into wine being all that could be desired; but that as regards the.great 
majority of wines, especially in warm climates similar to ours, con¬ 
ditions are seldom perfect. Rectification of .nature’s shortcomings 
has long boon found necessary, and it is by replacing such empirical 
corrections as the use of resin or plaster by more logical and far more 
efficient ones, that science has transformed the vintner’s art. with truly 
remarkable results, in the direction of soundness and uniformity. 

The aid of science was first sought in connexion with the correction 
of the composition of faulty musts, chiefly of those from immature 
grapes, by the addition of sugar; a simple specific gravity observation, 
indicating with sufficient approximation for practical purposes, the 
sugar strength of the must and the addition required. This and 
similar simple modifications are mentioned in the v T orks of w T ino- 
inaking authorities published in the fifties and sixties of last century, 
except among few of the more progressive growers such teachings only 
very gradually found application in general wine-making practice. 

Unscrupulous persons were more prompt to avail themselves of 
the advance of knowledge than honest wine-growlers. Sophistications 
such as the stretching of the natural grape juice with sugar and water, 
were indulged in to such an extent that for a long time the very 
name of chemistry became objectionable in wine trade circles, in 
which it was looked upon as being more or less synonymous with 
fraud. 

Pure wine legislation came to the rescue, sternly suppressing repre* 
hensible manipulations, and thus entirely rehabilitating the application 
of science to oenology. 

One of the earlier beneficial results of the teachings of chemistry 
was the use of tannin in Champagne making. This wine, which is 
largely made from red grapes, had to be very lightly pressed, if colour 
extraction was to be avoided, hence tannin deficiency, which entailed 
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insufficient precipitation of albuminous matters, and even viscous or 
“ ropy 99 fermentation—in short, faulty wine. Chemists traced these 
evils to their true cause, and the logical use of tannin, which has ever 
since been one of the characteristic features of Champagne making, 
certainly ranks among the earliest practical applications of science in 
wine-making. The use of tannin spread to other wine districts until 
to-day this substance may be looked upon as an indispensable 
auxiliary in every cellar. 


PASTEURIZATION. 

To Pasteur is due the credit of having explained and perfected, 
rather than of having invented the method of preserving wine from 
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subsequent deterioration, which to-day bears his name. We may here 
recall the experiments of Spallanzani on meat extract in 1765, of 
Scheele on vinegar in 1782, and of Appert on food substances gene¬ 
rally in 1810. Gervais, in 1827, and Vergnette-Lamotte, in 1840, ex¬ 
tended the process to the preservation of wine; but their recommenda¬ 
tions were not given effect to. Long before this, however, as early 
as the end of the 17th century, a process practically identical with 
pasteurization w’as generally used in Japan for the preservation of 
Sake, which could not previously be kept in drinkable condition 
through the summer months. Preservation by means of preliminary 
heating, an accidental discovery, proved a solution of the difficulty.* 

*■ Dr. T. TnktihftHhi, Profemor at Tokio Imj>erial University. Article on the Brrwimr Industry 
In Xtuftftfi'rl Javan H>12 
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Pasteur was the first to explain that the deterioration to which 
wine is liable is caused by certain organisms, which in an acid and 
alcoholic medium such as wine are easily killed by brief exposure to 
a temperature of 60 degrees C. Pasteur took out a patent for the 
treatment of wine by heat in 1865, but generously allowed it to lapse. 
His classic work Etudes sur le vin, published in 1866,t describes 
several wine-sterlizing machines, rude, it is true, but the prototypes 
of the far more efficient appliances now obtainable. During the heat¬ 
ing of tile wine, contact with air must be guarded against, if modifi¬ 
cation of taste is to be avoided. This was the chief difficulty in 
earlier machines, but it has been overcome by improved construction. 
Nevertheless, a prejudice arose which is responsible, in a large 
measure, for the reluctance which still exists in some quarters, to 
adopt this most effective treatment. Professor Gayon, of Bordeaux, 
continued Pasteur’s work. He has conducted investigations which 
have abundantly proved the advantages of pasteurization, and that, 
if properly, carried out, the process cannot injuriously affect even the 
most delicate wines. His experiments were mainly conducted with 
bottled wines, and so far as these are concerned there can no longer 
be any doubt as to the efficacy of the process and the complete absence 
of any undesirable change in the wine treated. 

Pasteurization in bulk has not proved quite so generally effective 
or satisfactory When employed in an ordinary cellar, reinfection 
during the usual routine manipulations, is apt to defeat the object 
of the treatment. Some practical wine-makers take up the position 
that prevention is better than cure, and that the use of modern 
methods such as can render the medium more suitable for the develop¬ 
ment of desirable than of undesirable organisms, both during and 
after fermentation, renders pasteurization unnecessary; this is, in 
fact, what actually occurs in vineyards producing wines of highest 
grade in good seasons. 

In spite of the marked improvements in the construction of wine- 
sterilizing machines, especially during the past twenty years, their 
use is by no means so general as might be expected. The process has 
not become as was anticipated in Pasteur's time, a current cellar 
treatment, necessitating the presence of a pasteurizer as an indis¬ 
pensable part of the equipment of every cellar. These machines are, 
nevertheless, a most valuable adjunct, capable of saving many a wine 
which would otherwise become unmarketable; and, though they are 
not usually to be found in smaller cellars where operations are limited 
to the treatment of the produce of the vineyard, they are gradually 
forcing themselves into all European establishments where v/ine is 
handled on an extensive scale. In Australian wineries far more 
attention could, with advantage, be paid to the question than it at 
present receives, especially by our wine shippers, as w^as pointed out 
by one of us twelve years ago. 

Though the adoption of pasteurization has been slow, even in 
Europe, it is nevertheless progressing steadily, and it certainly ranks 
as one of the most important scientific developments in wine-making. 

t It ia in the second edition of this work, published in 187*2, that much space is devoted to wii.e. 
sterilization by lie at 
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DISEASES OF WINE. 

Pasteurization leads logically to the consideration of the organisms 
causing disease, the destruction of which is the object of the treat¬ 
ment. Following on the pioner work of Pasteur, and more particu¬ 
larly in recent years, the diseases of wine have been extensively in¬ 
vestigated, much attention being devoted to those caused by 
anaerobic organisms, far more dangerous and difficult to guard against 
than aerobic ones, against which the ordinary rules of good cellar 
management, such as cleanliness and frequent tilling of casks, provide 
adequate protection. 

Anaerobic diseases, the ones mainly to be feared in warm 
climates, present considerable interest in Australia; the importance 
their study has recently acquired in the Old World is in part due to 
the withdrawal of the protection afforded by plastering, when its sup¬ 
pression was decided on in 1891, but even in greater measure to the 
vast extension of Algerian wine production. Here fomentation 
problems, mainly connected with low acidities and high tehiperatures, 
presented themselves in a more acute form than on the northern 
shores of the Mediterranean. The climates of Northern Victoria and 
Algeria being so similar, the knowledge gained in the latter country 
is of very real value to us. Improvement in the average quality of 
Australian wine which is so marked a feature of the industry to-day 
is mainly due to the application of recent teachings of French and 
Algerian mnologists, our indebtedness to whom must here be grate¬ 
fully put on record. 

A remarkable feature in connexion with wine diseases of the 
anaerobic class is the difficulty which has been experienced in the 
way of isolating a special organism, responsible for a given, well- 
characterized disease. Scud, or tournc , the closely allied 
pousse, the bitter disease of Burgundy, and ropiness, or graisse, 
arc quite distinct in the modifications they cause in the taste of the 
wine, yet the organisms responsible for them all induce mannitic 
fermentation when placed in a solution containing levulose, such as 
the juice of the grape. As Bouffard pointed out at the 1911 Mont¬ 
pellier Congress, these different diseases appear to be caused by closely 
connected, if not identical, germs—the different changes of the wine 
depending rather on the initial composition of the liquid. The same 
microbe in different wines would bring about different changes. 

The intricacy of the question and the incomplete state of our 
knowledge concerning it can only be mentioned here. So far as the 
practical wine-maker is concerned, he will do well to remember, in a 
general way, that all micro-organisms, other than yeast, are potentially 
dangerous. In the f picturesque words of Bouffard, # so far as the 
vine-grower is concerned, “ The fear of microbes is the beginning of 
wisdom.” Let him guard against their appearance by rendering the 
medium as unsuitable as possible for their growth by such means as 
we shall consider presently, and destroy them by pasteurization should 
they develop. Such is the mandate of science to the wine-maker. 

Beference must also be made to the diseases known in France 
under the collective name of mssCi so called from the breaking up 
of the colouring matter. This modification is brought about by an 

• Congree V ktcole da Montpellier^ itiil. 
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enzyme termed Oxydase, more especially plentiful in grapes damaged 
by moulds. Sulphurous aeid proved of great service in combating 
casse. It was its experimental use in this connexion which led 
to the evolution of the wine-making method known as sulphiting. 

PURE YEASTS, OR “ LEVURES.” 

The substitution of pure cultures of selected yeasts for natural 
yeast, present at vintage time on the skin of the grape, being the 
ultimate outcome of Pasteur’s epoch-making investigations, may be 
considered next, in spite of the fact that its general adoption is only 
now beginning to make itself felt as a regular wine-making method. 

Many years have elapsed since the art of the brewer was revolu¬ 
tionized by the application of the technically simple methods first ad¬ 
vocated by Pasteur, and perfected by his successors Hansen, Wbrt- 
mann, and Jorgensen. The application of similar methods in the 
sister art of wine-making was only a matter of time, and rather more 
than twenty years ago the propagation and trade in selected wine 
yeasts was,'for a time, a profitable industry in France. Those inter¬ 
ested in the sale of such cultures claimed that their use would trans¬ 
form wine-making, permitting the production of the choicest wines from 
good ordinary must, provided the appropriate yeast w r ere employed. 
As was inevitable, these extravagant hopes were disappointed, with 
I lie regrettable result that selected yeasts w'ere discredited and their 
use almost abandoned for many years. 

In scientific circles they continued to receive attention. Thanks 
to the investigations of Kayser, Rosentiehl, Fernbacli, Martinand, 
Jaequemin, and others, the causes of earlier non-success w T ere ex¬ 
plained, and the use of pure yeasts was at length placed on a sound 
basis. Progress, though slow' at first, was none the less sure. From 
Hie laboratory the new method gradually spread until, to-day, 
Levnml ’’ wines are made in France by millions of gallons. 

The difficulty experienced in supplanting the native yeast by the 
pure culture was the main reason for the non-success of early experi¬ 
ments; in the greater majority of these the added yeast can have taken 
little or no part in the fermentation. Preliminary sterilization by 
heating, though it gave encouraging results, w'as not practical on a 
large scale, and it is mainly due to the general extension of “ sulphit- 
ing,” a process which will be considered presently, that full advan¬ 
tage can now be taken of the use of pure yeasts in wine-making. 

Though the advantages gained fall far short of early expectations, 
they are none the less considerable. They may be briefly resumed as 
follows:—Increase in alcohol production, due mainly to the absence 
of sugar waste by wild yeasts. Improved <4 condition ’’ of the re¬ 
sulting wine owing to more rapid and complete yeast precipitation. 
Resistance to adverse conditions, such as high temperature, a large 
percentage of tannin or of alcohol in the case of high gravity musts. 
Even as regards production of bouquet, an improvement is generally 
admitted. 

The progress already achieved in the use of pure yeasts constitutes 
a distinct mnologicai advance, though there are still problems to be 
solved, such, for example, as the suiting of the yeast to the grapes one 
has to deal with, a point apparently of importance in connexion with 
the production of bouquet. It is also reasonable to ask, in view of 
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the variety of organisms present in natural fermentations, whether 
symbiosis may not play a part in fermentation. 

TEMPER AT IJBE CONTROL DURING FERMENTATION. 

In this, perhaps, we have the most important modern development, 
especially as regards the making of wine in warm climates. It has 
long been known that the quality of the wine suffers if the tempera¬ 
ture, during fermentation, exceeds a certain point. In cooler wine 
regions, such as those of Central France, dangerous temperatures are 
rarely, if ever, experienced, hence the small amount of attention the 
question has received until recently. It is, indeed, the spread of 
vine-growing in Algeria to which we are mainly indebted for the 
attention the question has recently received. It is worthy of note, 
however, that the late Dr. A. C. Kelly, the well-known South Aus¬ 
tralian vine-grower, in his work The Vine in Australia, published in 
1841, devoted considerable attention to temperature control during 
fermentation. He, in fact, describes a refrigerator which he had 
actually employed, but the use of which was afterwards discarded, 
owing to the fear that the metal of which it was constructed might 
injuriously influence the wine. Dr. Kelly’s remarks, especially in 
view of more recent developments, are exceedingly interesting. There 
can be no doubt that had his teaching received more attention at the 
time, Australian viticulture would have benefited to an enormous 
extent. 

The optimum temperature for yeast, or that at which it shows its 
maximum of activity in the direction of sugar transformation, appears 
to be between 30 and 35* degrees centigrade. A temperature 
curiously close to that at which it begins to suffer, 38 degrees being 
looked upon as the point beyond which yeast undergoes deterioration. 
In practice it has been found necessary to keep considerably below the 
optimum temperature, at least in the early stages. Fermentation is 
an exothermic reaction liberating a considerable amount of heat; the 
exact amount does not seem to be accurately known. The most recent 
researches on the subject appear to be those of Bouffard.t who by 
direct experiment found that 180 grammes of sugar dissolved in a 
litre of water was capable, during fermentation, of liberating 23.5 
calories. This is appreciably less than the 32.07 calories given by 
calculation. The actual amount of heat released will probably be 
found somewhere between these limits. The temperature of the fer¬ 
menting mass must increase unless this heat be removed, cither 
artificially or by natural radiation, as actually occurs in cool climates; 
otherwise it accumulates until temperatures fatal to yeast are reached, 
with disastrous results to the constitution of the wine. Not only is 
the yeast killed by the elevation of the temperature, but even before 
this occurs, owing to life under unfavorable conditions, it behaves 
differently from what it does in normal growth, and excretes sub¬ 
stances injurious to its further healthy development, even if tempera¬ 
tures are subsequently lowered. Wine produced at high temperatures 
contains a larger proportion of volatile acidity, and also retains 
albuminous substances in abnormal quantity, with the result that it 
not only clears with greater difficulty, but is more suitable for the 

* 80* ami 95° Fahrenheit. 

t Comptes ftendus de L’Academie den Science*, Paris, 12 Aout, 1896. 
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life of injurious organisms, such as bacteria. Temperatures dan¬ 
gerous to yeast are also eminently suited to the development of in¬ 
jurious bacteria. Thus fermentation at high temperatures not only 
directly encourages the invasion of the wine by disease organisms 
during the time the temperature is excessive, but also by supplying 
food for their ulterior development. One of the most dreaded disease 
organisms is the mannitic ferment, which produces mannite at the 
expense of levulose. Mannite, though an unfermentable sugar, is a 
very suitable food for many disease organisms. As we have already 
seen, there is every reason to believe that the mannitic ferment itself 
is capable of bringing about ulterior changes of varying kinds. The 
complicated mechanism by which high fermentation temperatures in¬ 
juriously affect the wine cannot be fully gone into here. 

Different methods of refrigeration have been recommended. Our 
Norihern vine-growers generally use tinned-copper coils through 
which cold water circulates, after the style of the atteinperators which 
have so long been used in breweries. In Algeria, exterior coolers of 
the Lawrence type are favoured, the wine being withdrawn from the 
vat and returned to it after having been pumped through the cooler. 
It will suffice here to say that temperature correction has absolutely 
transformed the wines of the hot countries where it has been applied. 

Semichon* describes how Algeria, “ which formerly produced wine 
with such a bad name, now produces perfect wines; even preferred by 
the trade to many French wines. Scarcely ten years ago, when one 
detected in a blend the sour-sweet taste, which we know to be caused 
by fermentation at high temperatures, it was invariably agreed that it 
had an Algerian taste!’’ 

The substitution of cement fermenting vats for the wooden ones 
formerly used has done much to reduce temperature troubles. Being 
a better conductor, heat is more readily lost through radiation and 
conductivity, especially at night time. These, as well as stone vats, 
which present similar advantages, have long been used in the warm 
wine-making countries of Europe, such as Spain and Portugal. Their 
introduction into the cellars of Northern Victoria, which took place 
over twenty years ago, was immediately followed by a marked im¬ 
provement in the quality of the wines made, an improvement which 
was considerably accentuated when, a few years later, temperature 
control became general. The transformation of Australian wines 
has been quite as striking as that described by Semichon in Algeria, 
and it is this improvement which lias mainly contributed to the de¬ 
velopment of our now r extensive export trade in wiue to England. It 
is a noteworthy fact that, whereas the imports of all other wanes into 
the Mother Country have generally declined during the past twenty 
years, those of Australia alone show an increase. 

SUBSTITUTES FOR PLASTERING. 

We have already seen that the suppression of plastering created 
a certain amount of consternation in the countries where its benefits 
had long been taken advantage of, hence the introduction of several 
substitutes, one of which—the use of bi-calcic phosphate—was some¬ 
what largely practised. The addition of this salt to the crushed 

* Semichon , Tmiti des Met Indies des V in*. 
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grapes brings about a somewhat similar reaction to that of plastering. 
The acidity is increased, and phosphate, instead of sulphate of potash, 
becomes present in the wine. Phosphate not being open to the same 
objections, its presence was permitted by pure wine legislation. The 
process still has partisans, though it has been rendered unnecessary 
by several more desirable methods, notably sulphiting, which will be 
shortly referred to. Several other substitutes w r ere also tried with 
varying success. 

In the correction of acidity, however, we find by far the most 
logical substitute for plastering; in the case of warm-climate grapes, 
so often deficient in natural acidity, it is most strongly to be recom¬ 
mended. Seeing that plastering acts by releasing tartaric acid, it 
was only logical to add this substance directly to the must. Such 



A WINE SHOP—A.D. 79. 


A “ Cantina M in Pompeii—The circular apertures in the marble counter 
served to hold the pointed ends of the earthenware amphorae from which the 
wine was served to customers. 

direct addition is, of course, completely under the control of the wine¬ 
maker. The same results may be obtained by other methods, such as 
the blending in of a proportion of unripe grapes, or the picking of the 
main crop somewhat earlier, and before the acidity has fallen to too 
low a point. These ‘methods, though useful, are not always quite 
suitable in Australian cellars, especially for the making of the full- 
bodied export wines demanded of us in London and in order to make 
which, considerable maturity of the fruit is indispensable. That the 
acidity of Australian grapes is often low was pointed out by one of us 
in the paper read at the Adelaide meeting of the Australasian Asso¬ 
ciation for the Advancement of Science in 1893. 

Fomentation troubles arising from insufficient acidity lead to the 
see&u&g contradiction that, within certain limits, the less acid the 
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grapes, the more acid the resulting wine. The acids which develop 
during and after fermentation belong 1o a totally distinct class from 
those naturally present in the grapes. They arc characteristic of 
unsoundness in wine, and their presence in appreciable quantity 
renders it not only undrinkable, but unfit for conversion into brandy, 
or even good vinegar. 

YEAST STIMULATION. 

In addition to its carbo-hydrate food, yeast, like other plants, re¬ 
quires nitrogen and mineral substances. The artificial increase of 
these, which may be compared to the manuring of higher plants, has 
proved a valuable means of aiding fermentation. Potash is, of course, 
abundantly present in the shape of cream of tartar, but nitrogen and 
phosphoric acid are much less plentiful. Unlike higher plants, yeast 
readily assimilates ammoniacal nitrogen, but it cannot absorb nitrates. 
Phosphate of ammonia is thus indicated for the purpose. Its use 
has proved most beneficial as a stimulant to fermentation. In Aus¬ 
tralia, siujh yeast stimulation assumes even greater interest, especially 
for the production of wine of the export type where fermentation has 
to be pushed to a degree unknown in Europe. The results obtained, 
so far, have been most striking. 

SULPHTTING. 

By this term is understood the addition <&f sulphurous acid to the 
must during fermentation as a means of regularizing and contfolling 
it. The use of sulphurous acid in wine cellars dates from antiquity, 
and it. is, at the present time, the only antiseptic permitted in wine. 
For this purpose its addition was generally made subsequently to fer¬ 
mentation. In the later nineties of tost century several experi¬ 
mentalists, among whom may be mentioned Rocques, Miiller-Thurgau, 
Andrieu, Dupont, Ventre, and others, tried the influence of this anti¬ 
septic during fermentation. The results were startling, and have 
gradually led to the evolution of a process which is undoubtedly the 
most striking wine-making development of modern' times. 

Sulphurous acid exerts its action mainly through its antiseptic 
influence on the different micro-organisms contained in the fermenting 
mass, which is more severely felt by injurious bacteria than by yeast. 
Even on yeast it exerts an important selective influence, hindering 
undesirable to a greater extent than useful types. Sulphiting has 
absolutely compensated the wine-growers of warm countries for the 
loss of plastering. Not only is it far more effectual, but it presents 
nothing contrary to Australian and European pure wine legislation, 
the sulphurous acid being a temporary antiseptic which disappears 
after having exerted its regularizing effect on fermentation. 

Sulphiting also assists materially in the direction of temperature 
control. By retarding the early impetuous start of fermentation it 
increases the chances of natural loss of heat through radiation, where 
this is possible, and gives more time for the execution of refrigeration, 
if it must be resorted to. In this connexion its use may be looked 
upon as amounting to chemical cooling by retardation of the rate of 
fermentation. ■_ t 

Sulphurous acid may be added to the crushed grapes in several 
different forms. They may be made to absorb the gas resulting from 
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the combustion of sulphur. Sulphur dioxide may be added either in 
the liquefied form, in concentrated aqueous solutions, or in the com¬ 
bined state as bi-sulphite of potash. The latter is, perhaps, the most 
convenient form, and it is the one which has given the name to the 
process, but the direct introduction of liquefied sulphur dioxide now 
tends to displace it in France, being cheaper and, now that ingenious 
measuring devices are obtainable, just as convenient. The dose varies 
from 10 (ten) to 15 (fifteen) grammes of sulphur dioxide per hecto¬ 
litre (li/o to 214 ozs. per 100 gallons). 

During the past two years sulphiting has been strongly urged on 
Victorian vine-growers by one of us. It has been extensively applied 
with most gratifying results, and is firmly establishing itself as a 
regular wine-making method in Australia. 

THE 44 VIN ERIE ” SYSTEM 

Is the logical outcome of sulphiting. Briefly described, it con¬ 
sists in the sterilizing of the grapes as soon as they are vintaged and 
crushed, with a sufficient dose of sulphurous acid to render fermenta¬ 
tion impossible. They can then be stored imtil such time as suits 
the wine-maker, and fermented at leisure, after the removal of 
sulphurous acid by the operation known as de-sulphiting, under most 
suitable conditions as regards temperature and cellar care. 

In the ordinary course of events, vintage is a time of stress and 
bustle, a time of emergency, hence often embarrassing for the carry¬ 
ing out of so delicate an operation as fermentation. The 44 Vinerie ” 
system obviates all this, and puts wine-making on a somewhat similar 
footing to brewing. The crop is harvested as rapidly as may be 
desired, but its transformation into wine is carried out as deliberately 
and methodically as the manufacture of beer. The adoption of the 
44 vinerie 99 system will undoubtedly lead to the industrialization of 
wine-making, the advantages of which in the direction of evenness of 
type, reduction in cost of handling, and several other ways are obvious. 
The credit for this latest innovation appears to be mainly due to 
Barbet, the well-known authority on distillery equipment. De- 
sulphiting, or removal of sulphurous acid, is performed in a column, 
analogous to the rectifying column of a still, in which the bubbling of 
air through the liquid, under reduced pressure and at a temperature 
of about 70 degrees C., is capable of removing practically the whole 
of the sulphurous acid. At the 44 vinerie 99 of Misserghin, in Algeria, 
where half a million gallons of wine were made last year by the new 
process, the de-sulphiting column is made of earthenware. So far as 
white wines are concerned, the process, as might be anticipated, has 
given most excellent results. In the case of red wines, there are yet 
problems to be solved/ Some authorities prefer three or four days' 
maceration previous to pressing, during which colour and tannin are 
sufficiently extracted, sulphurous acid really acting as a solvent. 
Though it transforms the colour to such an extent that it is appa¬ 
rently destroyed, it reappears in a more intense form than ever on the 
elimination of the sulphurous acid. Other authorities separate the 
juice immediately and ferment it into white wine, with which they 
afterwards extract the colour from the preserved skins. Several 
important “ vineries 99 have already been established in Europe and 
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Algeria. Although there may be a few minor problems yet to be 
worked out, results obtained have amply fulfilled expectations, and 
the method will undoubtedly be enormously extended within the next 
few years. One direction in which it shows great promise is for the 
manufacture of unfermented wine, a beverage which should find more 
favour than it does with those having conscientious prejudices against 
alcoholic liquors. Pure grape juice, though too sweet by itself, is, 
when diluted with water or sodawater, an agreeable, wholesome, and 
thirst-quenching drink, far preferable to the artificially flavoured and 
coloured cordials so extensively consumed. 

CONCLUSION. 

Enough has been said to show that wine-making at the present day 
is something entirely different from what it was a quarter of a century 
ago; more especially during the past few years very considerable pro¬ 
gress has been made, and though there are yet problems awaiting 
solution, we can claim to have reached the stage when, thanks to the 
teachings bf science, there is no longer any excuse for the making of 
unsound wines. Of course, the paramount influence of soil and 
situation will continue to make itself felt, and those vineyards which 
have long shown their natural superiority will, no doubt, continue to 
do so. 

It will be noted that the role of science is to prevent, and not to 
cure, the various diseases to which wine is liable, and surely such 
progress is on the soundest lines. A faulty wine is almost valueless, 
and cannot by any treatment be made properly marketable. Science 
has taught the wine-maker how* to make the best possible wines from 
the grapes at his disposal, even under adverse conditions. 

The train of research initiated by such master minds as Pasteur 
and Liebig has borne abundant fruit. The innovations in wine¬ 
making practice which are its logical outcome have revolutionized the 
industry, which, even from so material a motive as self-preservation, 
is henceforth compelled to avail itself of the teachings of science. 


A PRECOCIOUS CALF. 

By h\ T, Archer, Senior Dairy Inspector. 

When visiting the farm of Mr. Win. Kerr, “ Leura,” Camperdown, 
my attention was drawn to the remarkable udder development of a 
seven months’ old black and white cross-bred calf three-quarters 
Jersey. On investigating the development, it was found that the calf 
was secreting apparently normal milk. The development had been 
noticed some time prior to my visit, and it is probable that the calf 
had milk at six months old or sooner. The accompanying photographs 
were taken at nine months old, when she w^as yielding 5 lbs. of 
apparently rich milk once daily on scant pasture in the middle of 
summer. One can reasonably assume that had she been w r cll fed and 
milked twice daily the yield would have been much greater. We 
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know that a calf’s start in life is no haphazard affair, but is rigorously 
determined by its ancestors for some generations. Each individual 
calf is the embodiment of the successes achieved by its ancestors. Such 



being the case, the young heifer under review has every promise of 
being a splendid dairy animal, for her grand-dam is “ Linda,” 
winner of the butter test at the Camperdown Agricultural Show in 



1907, yielding 45Vi lbs. of milk and 2.70 lbs. of butter daily, or at 
the rate of nearly 19 lbs. weekly. This cow was a Jersey-Ayrshire 
(toss, and although having only three feats (the other teat was cut off 
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by barbed wire when a heifer), produced on home performances up 
to 56 lbs. of milk daily in the spring time. She was a consistent* 
milker, and on one occasion milked right through the lactation period 
without a spell. Her dam. “ Linda TI.” is a strawberry-coloured cow 
showing a little of the Ayrshire strain, and is of splendid dairy type. 
This cow generally calves in the autumn, and consequently does not 
make the high daily record that spring-calved cows do. but in May, 
1910, her daily yield was 35 lbs., 5.2 test, being 2.11 lbs. butter, or 
nearly 15 lbs. weekly. She was still milking well when the calf’s 
photo, was taken in January, nine months after birth. The heifer 
under review was sired by a pedigreed Jersey bull, the dam of whom 
won the Jersey Female Championship at the Qjcand National Show, 
Colae. 

While maternity is the prime cause of secretion, it is not the only 
means of stimulating the activity of the udder. The regular removal 
of saline fluid in the gland of the virgin animal or even the stimulation 
of the organ by the sucking of a calf is sometimes sufficient to cause 
the secretion of milk of normal character in considerable quantities. 
The phenomenal udder development and the subsequent large milk 
Mow of this young heifer were caused by the sucking of another calf. 
When this was noticed the calves were separated, but the amount of 
milk in the calf’s udder necessitated milking it daily, with the result 
that the flow is increasing. The heifer is very 1 well-grown, and shows 
no ill-efl’ects of the continual milking. A sample of the milk has been 
collected and analyzed by the Chemist for Agriculture, and the table 
appended shows that the fat and milk sugar are present to a slightly 
greater extent than is usual. For purpose of comparison, the analysis 
of normal milk is also given:— 


Report on analysis of sample of milk from Mr. Kerr’s calf- - 


Total solids 
Ash 

Total proteids (N x 0.25) 
Fat 

Milk sugar 

Normal cow’s milk— 

Total solids 
Ash 

Total proteids 
Fat 

Milk sugar 


15.10 per cent. 
.65 „ 

3.39 


6.00 

6.72 


•V * 
ft 


13.0 per cent. 

.75 „ 

3.5 

4.0 

4.75 


EFFECT OF FORMALIN AND BLUESTONE PICKLE 
ON THE TERMINATION OF WHEAT. 

Bn C. (7. Brittlehank, Vegetable Pathologist 


The following experiment was ipnd^rtaken with a view to ascertain 
the effect of time upon the germination of wheat after treatment with 
formalin and Milestone solutions:—Federation wheat of the previous 
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harvest was used throughout the test. A sufficient quantity was 
obtained and divided into three equal parts, one being set aside as a 
control and the other two parts being pickled, one in a solution of 
formalin, 1-300, for a period of five minutes, and the remaining portion 
in a 2 per cent, solution of bluestone for one minute. After pickling, 
the seed was thoroughly dried and placed in clean calico bags. 

As it was important that the conditions during the germination 
of the control and pickled wheats should be comparable one with 
another, they were, as far as possible, carried out with this in view. 
The method adopted being as follows:—Sheets of white blotting paper 
were folded once along their length and then at right angles gathered 
into a number oP pleats or folds, Fig. 1. One hundred grains each of 
the control and treated grains were then placed in the troughs of 
their respective papers, which were then placed in a shallow porcelain 
dish, into which, water at 70° F. was poured until the papers were 
thoroughly soaked. The surplus water was then drained off, and the 
dish covered with sheet glass and allowed to remain at room tempera¬ 
tures. A period of twelve days w r as given for germination of the 
grain, but a shorter period would suffice, as the sound grains had 
sprouted and appeared above the folds of the paper within from 
seven to eight days. 

From the first there w^ls a marked difference in the vigour and 
growth of the plants. As might be expected, the control was the 
quickest to germinate, and the most vigorous and luxuriant in subse¬ 
quent growth. Germination percentages being between 92 per cent, 
and 99 per cent, during the experiment, or an average for the 54 
weeks of 95 per cent. 

The next in germination and vigour w T as that pickled in formalin 
solution, which gave as the result of the test an average over the 
54 weeks of 91 per cent. All through the test the seed treated with 
bluestone pickle could be detected, being greatly behind the control 
and formalin-treated seed—Fig. II. 

In referring to the table, it will be noticed that the germination 
of seed treated with formalin solution fell off after the first week, and 
continued to do so to the end of the sixth week, after which there was 
a rise in the percentage of germination to the ninth week. When 
there was another fall, followed by various fluctuations in germination 
to the end of the fifty-fourth week. 

The highest percentage of germination in the bluestone pickled 
wheat was 95 per cent, at the end of the first w 7 eek, following which 
there was a more or less gradual fall, reaching 32 per cent, at the 
end of the experiment. 

Table I shows the various fluctuations from the first week to the 
end of the fifty-fourth. 

As it is not possible to arrive at conclusions from any single 
experiment, similar w-ork will be carried on during the present year. 
The conclusion derived from the above experiment, is that seed should 
be sown as soon as possible after treatment, which is the practice 
adopted by growers generally. 
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RICE-GROWING FOR VICTORIA. 

RESULTS OF INVESTIGATIONS IN CORRESPONDENT CONDITIONS AS REGARDS 

CLIMATE AND SEASON IN SACRAMENTO VALLEY, CALIFORNIA, U.S.A. 

| Several inquiries as to the feasibility of rice-growing in Victoria 
have been made to the Department from time to time. Except in 
one instance the growing of rice has not been attempted in Victoria, 
and as there was therefore no practical experience available, recourse 
was made to the United States Bureau of Plant Industry, whose 
Agrnnomist-in-Oharge of Rice Investigations, Mr. 0. E. Chambliss, 
kindly furnished me with his most recent report, “ A Preliminary 
Report on Rice-growing in the Sacramento Valley,” published last 
year. 

Seeing that the conditions which led to the investigations detailed 
in Ihe report are practically such as are now' existent on certain of 
tin* Northern lands of the State available to irrigation, opportunity 
is taken to publish the report in full, so that those interested may 
judge for themselves of the possibility in their circumstances of 
undertaking trial areas with reasonable prospects of success. In 
applying the information in Mr. Chambliss’ report to local conditions, 
the reverse seasons of the Northern Hemisphere need to be continually 
borne in mind.— Editor, Journal of Agriculture , Victoria.] 

A PRELIMINARY REPORT ON RICE-GROWING IN 
THE SACRAMENTO VALLEY. 

By Charles K. Chant bliss. 

INTRODUCTION. 

In the Sacramento Valley of California there are large tracts of 
land that HO years ago produced profitable crops of wheat and 
barley which are now not yielding crops of either grain in paying 
quantities. These tracts were first used for grazing cattle, but were 
afterwards converted into extensive grain ranches, which to-day 
might be as remunerative in yield as in the earlier days if main¬ 
tenance of soil fertility had been valued as an asset. Under improved 
methods of farming, however, a large part of this area, depleted as 
it is in plant food, will si ill produce grain in quantity and of good 
quality at a profit. While crop rotation, diversified farming, and 
intensive culture will play conspicuous parts in the improvement of 
the agriculture of this valley, irrigation will play a more important 
part in the development of its agricultural possibilities, for through 
the intelligent use of w’ater it is possible to obtain the full capacity 
of the crops now growm, and also profitable returns from crops which 
are not now cultivated in this valley. 

Among the crops requiring water rice is worthy of a trial, but 
its successful cultivation is so dependent upon water that it should 
never be planted where the supply is not sufficient to submerge the 
land to the depth of at least 3 inches from the middle of June to the 
middle of September. If there is water enough during this period 
for a continuous submergence, the greatest obstacle to the production 
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of the crop is removed. There is no crop grown in California at 
present that requires so much water as rice. 

Conditions ijndek which Variety Tests of Rices were made. 

In the spring of 1909, the Office of Grain Investigations of the 
Bureau of Plant Industry inaugurated tests to determine the adapta¬ 
bility of rice to the climate and soil of the Sacramento Valley. These 
tests were made on the black adobe soil lying on the east side of 
Butte Creek (approximately 9 miles west of Biggs, Cal. (PI. I., 
Fig. 1). This soil is of a close, compact structure. When wet it has 
an exceedingly tenacious and putty-like consistency. During the dry 
season it breaks at the surface into blocks with deep fissures between 
Ihem. These blocks upon long exposure are divided and subdivided 
by smaller fissures until the surface may become a loose, shallow 
mass of small pieces of the size of peas. In this condition the soil 
absorbs water readily, which is given up slowly under evaporation. 
The subsoil, which lies at a depth of approximately 3 feet, is very 
impervious, though water penetrated it to a depth of (> inches before 
the plats were drained. The surface of the plats was nearly level, 
with just enough slope for good drainage into the narrow sloughs, 
which ire fealures of the topography of this area of blade adobe 
that may be used for conveying water for both drainage and 
irrigation. 

Grain had been grown exclusively upon this land, though it was 
not under cultivation during the year preceding the tests. The land 
was ploughed in the autumn. The rains of the winter months reduced 
the clods and left the surface of the soil in a condition that required 
less work and expense to secure a good seed-bed than would have been 
possible if the entire preparation for planting had been postponed 
until spring. 

The seed of each variety was planted with a drill to the depth of 
V/z to 2 inches at the rate of 80 pounds per acre. On account of a 
lack of moisture in the soil at the time of planting, it became neces¬ 
sary to apply water to germinate the seed. This irrigation is not likely 
to be required when the planting is done immediately after the late 
spring rains or before the end of the rainy season. It would not be 
advisable to plant early except on well-drained land that had been 
ploughed in the autumn. 

In the first irrigation the water was retained long enough to wet 
the surface of the soil thoroughly. The second application of water 
was made when the plants were approximately 3 inches high, which 
was sooner than would have been necessary if the soil had not become 
too compact on the surface when the plats were drained. From this 
period water was applied every seven to ten days to beep the soil 
moist. After the plants had tillered well the land was submerged to 
a depth of 3 to 5 inches. This submergence was continuous until the 
grain readied the hard-dough stage. At this stage of maturity the 
plats were drained for harvest. All varieties were allowed at least 
ten days in the shock before they were thrashed. 

From the date of planting until 1st October there was less than 
1 inch of rain. During the same period the average daily range of. 
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temperature varied from # 29° in May to f38° in August, with the 
greatest range occurring in July, August, and September. 


Table I .—Results of variety tests of rices' grown upon one-tenth acre plats on black 
adobe soil in the Sacramento Valley of California in 1910. 
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Th mc lie s, on arc )iint of th* qu*Uit\ oi th'ir g'am, wore selected for planting in l«lo from 
800 vaii’ths which were giown hsie in 10)9 on plut> c insisting of only 4 rows a tod tach in hngth 
and 7 inch s apait. The yields tin in th» iic*» of 19)9 were relitivOy much higher than in J 910, 
when tli j plantingi wet • mad! on a larger scale. Euimited upon the actual vrld from plats one- 
half ace m si7.e, th* Wntatihune (O. I. No. 15(51) and Shinuki ((3. I. No. 1642) varieties in 1910 
yielded 118'7 and 187*2 budi l> pei acre respectively. 

2 Edlmited upon the actual jields from one-tenth aero plats. 

3 See illustrations. 


In this valley these riees require a longer time to mature, and they 
produce smaller plants than when grown on the plains of the Gulf 
coast, hut they exhibit a greater capacity for tillering, with resultant 
larger yields. 



Pig. 1.—General view of Itice Plats on Black Adobe Soil in the 
Sacramento Valley of California. 


The short-grain rices appear to be better suited to this climate 
than the long-grain varieties (Pig. 2). They ripen more uniformly, 


♦ Fah. 84-2. t Fah. 100*4. 
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though slowly, tend to shatter less, and produee larger yields. There 
is less sun-eraeking of the grain in these varieties after ripening than 
in the long-grain riees, which will result, of course, in a larger 
percentage of head rice when milled. 

The number of days for maturing the crop may be greatly 
lessened by stimulating the growth at the time the plants begin to 
4< boot ” by increasing the depth of water (Pig. 3), with a gradual 
lowering of it during this period, and by giving another impetus 
to growth by suddenly increasing the depth of water just as the 
heads appear. This last depth of water should be maintained until 
the heads begin to turn down, when the land should be drained for 
harvest. A shorter season and earlier planting seem desirable in 
order that the crop may escape the effects of the increasing humidity 
in September and October, which appears to lengthen the period of 
ripening. 

The Honduras (Fig. 4) and Shinriki (Fig. 5) varieties (G. I. 
Nos. 1643 and 1642) are the leading commercial rices of the 





Fig. 2.—A Plat of the Loncino variety of Pico (0.1., No. 1/5S3) in 
flower. During this peiiofl the land is submerged. 


United States. In this test these varieties have exceeded the maxi¬ 
mum yields produced on experimental plats in Louisiana and Texas. 
Of the two rices, the Shinriki, which is a small-grain variety, is better 
adapted to the Sacramento Valley. 

The Wataribunc (G. 1. No. 1561) (Fig. 6), the Oiran (G. 1. 
No. 1562), and the Shinriki (G. I. No. 1642) varieties produee good 
yields, but on account of the long period which they require for 
maturity they may never become the leading rices of this valley, 
because the late planting of them might result in the loss of a crop. 
For this reason, early-maturing varieties of good quality, though 
producing less per acre, might be more remunerative. The other 
varieties included in Table I are introductions from foreign countries 
that will be described and discussed in a later publication. 

Suggestions as to Methods of Culture, 

In selecting land for rice it is very important to know whether the 
subsoil possesses the mechanical characters for retaining water, for 
in the irrigation of this crop a continuous submergence of the land 
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for several weeks is required. Such a condition is not possible unless 
the subsoil is sufficiently impervious to water, or unless, by tidal 
irrigation, the depth of water upon the* land may be maintained con¬ 
tinuously when needed, regardless of the nature of the underlying 
stratum of soil. On land that cannot he flowed by the tides the cost 

of submergence and the time required in the submergence depend 

upon the depth of the soil A soil with a depth of 20 inches is 
preferable to a deeper one, because less water will be used and less 
time consumed in flowing the land. However, heavy clay soils of 
great depth that can he well prepared and drained may be used 
advantageously for the crop, but comparatively shallow soils must 
be underlain by an impervious subsoil or so located as to be subject 

to tidal overflow. These details of irrigation, an item of great expense 

in tilt 4 production of rice, must be considered to secure maximum 
returns. 



Fig a.—A Plat of tho Watarihune variety of Pice (G.J., No, lotil) 
in “ Boot. M During this period land is submerged. 


Soil of a compact nature seems well adapted to rice. Clays, for 
this reason, if they are not too deficient in organic matter and can 
be effectively drained, are preferred to other soils, because they dry 
out more readily at the surface and become solid after the removal 
of the water, making the fields accessible at harvest much sooner than 
would be possible on the more open soils. The culture of rice, however, 
is not confined to clay soils, for wherever water can be economically 
handled by irrigation and drainage loamy and even sandy soils will 
produce good crops. 

When not contrary to good farm management and the nature of 
the soil will permit it, land for rice should be ploughed in the late 
autumn and well drained. With good drainage at this time the 
alkali which has accumulated just below the surface will be washed 
out by the winter rains. Furthermore, the action of the weather 
during the dormant period will have the effect of pulverizing the 
soil and making possible a good seed-bed at a minimum cost. If 
ploughing is postponed until spring, the land should not he left in 
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furrow, but should be harrowed at once and not allowed to dry out 
before planting. High germination and vigorous growth of the young 
plants are dependent upon a good seed-bed. The importance of its 
preparation cannot be emphasized too strongly. 

The seed may be drilled or broadcasted. Large, heavy, flinty seed, 
uniform in size and free from sun cracks, should be used. The 
cracking of the grain by the sun occurs when the plants are allowed to 
stand too long after ripening or when the heads of rice are exposed 
in the shock. In thrashing and in cleaning by a fanning mill, grains 
are often cracked, but this may be easily prevented by the proper 
adjustment of the machinery. This imperfection in the seed is not 
easily detected, because the husk which envelops the kernel remains 
attached when the grain is thrashed. Sun-cracked and machine- 
cracked seed will not produce vigorous plants. 

The seed should not be sown deeper than inches. Tn a well- 
prepared seed-bed a less depth is desirable if the proper conditions 
of moisture exist. On a cloddy seed-bed greater depth is required 



Pig. 4.—A Plat of the HemHmas a ain't v of Hire (O.I., No. 1043) 
at full maturity. 


in order that all seed may be covered. A drill should be used to get 
a uniform depth and distribution of seed, for these conditions insure 
an even stand, which is an advantage in controlling weeds. Tn broad¬ 
casting seed there is always danger of getting a very uneven stand, 
due to difficulties in covering. Poor seeding reveals itself again at 
harvest when the. rice docs not ripen uniformly, which always means 
a loss, whether the field is cut when ripe or when portions of it are 
immature. This loss may come from the shattering of grain from 
the mature plants or from the low marketable product caused by 
small and poorly-formed kernels. 

The rate of seeding will vary according to the variety of rice, the 
vitality of the seed, the character of the seed-bed, and the method of 
seeding. AVith the small-grain rices, which, as a rule, tiller heavily, 
the quantity of seed that should be sown per acre should be less than 
with the large-grain rices that do not tiller so strongly. Too thin 
seeding, however, induces excessive tillering, which invariably results 
in irregular ripening and low-grade rice. The sowing of seed of 
good vitality in a well-prepared seed-bed will always give better results 









■A Plat of the Shinriki variety of Kice (G.I., JNo. 1<>42), at full maturity'. This variety requires a long season 
and should not be planted later than loth April in the Sacramento Valley. 
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than the sowing of seed of low vitality in a poorly-prepared seed-bed. 
A smaller quantity of seed is used when drilled than when broad¬ 
en sted. 

Rice should be sown late enough to escape the extreme cold weather 
of spring, but early enough to mature before the autumnal rains. 
Sowing in April usually will be safe, as the crop will seldom be 
exposed to low temperatures. 

Level tracts of land w r ith sufficient, slope for effective drainage, if 
they possess the required characters of soil and subsoil, are admirably 
suited for rice. In the use of such lands for this crop the field should 
he enclosed by strong embankments and so subdivided that each sub¬ 
field shall have a surface level enough to hold the irrigation water 
at a rather uniform depth, and yet with the necessary slope for good 
drainage. These conditions arc obtainable by constructing the field 
levees on contour lines at distances which, during submergence, will 
hold the water at a depth of approximately 5 inches on the lower 
side, and 3 inches on the upper side of each sub-field. These levees 
should be just high enough to prevent the water from overflowing 
into the sub-fields below and broad enough to allow all kinds of 
machinery used in the cultivation of rice to pass over them easily and 
without damage to them. The planting of the field levees, which is 
made possible by their construction, will leave no uncultivated strips 
of land in the field for the growth of weeds, and though the rice upon 
them may not be equal in every respect to the main crop, the results 
obtained in the control of weeds alone will justify the practice. Such 
levees are permanent, and with little money and time can be kept in 
excellent condition. 

The successful cultivation of rice is dependent upon an abundant 
and always available supply of water. This does not mean, however, 
that the land upon which the crop is grown must be submerged during 
Ihe entire season. Under the favorable conditions of a good seed-bed, 
water need not he applied for germination. However, the soil should 
never be allowed to dry out. This will require frequent irrigation. 

After the plants have tillered well, the land should he submerged 
for a Aveek to as great a depth as the levees will allow. At the end 
of this time the w r ater may be lowered in the sub-fields to approxi¬ 
mately 1*4 inches and kept at this stage until the plants begin to 
“ boot. ” when the water should be applied again to the maximum 
depth for a few days (Fig. 3). After most of the heads have 
appeared, the water should be applied for a third time to its maximum 
depth and maintained without fluctuation until the heads are well 
turned down (Fig. 5). At this stage of growth the fields should be 
rapidly drained. 

With effective drainage (Fig. 6) the ground will be dry and firm 
enough within tw*o weeks to support the weight of the harvesting 
machinery. Rapid drainage of the fields at this time is imperative 
if the crop is to be harvested a^the least expense in labour and loss 
of grain. Tt can be easily obtained through open ditches, varying 
in depth from 2 to 4 feet, if properly located and kept free of weeds 
and other obstructions. Even^yitfa increased power the self-binder 
cannot do efficient work on wet ground, and the delay in harvesting 
on account of a boggy field invariably results in reduced yields from 
the shattering of the grain. Besides facilitating the field operations 
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Fig. 6.—A tenth-acre Plat ot the Y\ atai lbune \anety ot Kiceiu.i., .\u. tool), drained lor harvest. This variety 
requires a long season and should not be planted later than 15th April in the Sacramento Valley. 
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at harvest, thorough drainage is nested lor other purposes. With a 
crop that requires water so constantly and abundantly as rice, there 
is always danger of the soil becoming water-logged unless provisions 
are made for removing the surplus water. A well-aeraled soil is just 
as essential for rice as for any other crop if maximum yields are to 
be maintained. To prevent alkali from accumulating in dangerous 
quantities and for the control of aquatic weeds a good drainage system 
is a necessity, and makes possible the rotation of crops, which must 
be practised if the fertility of the soil is to be conserved. 

The rice crop is valued not so much for the yield in bushels as for 
the yield in pounds of head rice, or whole grains, which it will produce 
when milled. It is therefore important that all parts of the field 
should mature simultaneously, and that there should be no delay in 
harvesting, for a lack of uniformity in ripening produces too many 
chalky grains that do not mill well, and the long exposure of ripe 
grains to the sun produces cracked kernels that break readily in the 
process of milling. 

The milling quality of rice is further increased by prompt and 
careful shocking. As soon as the grain is harvested, the sheaves 
should be put into round shocks. These shocks must be strongly 
built to withstand the wind, and well capped to protect tin* grain 
from rain and sun. During dry weather the process of curing requires 
at least tv\o weeks. This period is considerably prolonged during 
rainy weather. Under no circumstances should the grain be thrashed 
until the kernel is hard and the straw thoroughly dry. After thrash¬ 
ing, the quality of the grain may be seriously affected by exposure to 
rain and sun. For this reason thrashed rice should be stored at once 
under a good cover. 


Summary. 

Clay soil with an impervious subsoil, if it lies in level tracts and 
can be well drained, is well adapted to rice. 

Shallow soils are preferable to deep soils, because less water will 
be required to submerge them. 

For rice there should be an abundant and always available supply 
of water. 

To prepare a good seed-bed on black adobe soil it is better to plough 
in autumn than in spring. 

Sow with a drill. 

Plant in April if the land is dry and firm enough to support teams 
and implements. 

Do not allow the soil to bake. 

Keep the necessary moisture in the soil by frequent irrigation. 

Keep the land submerged from the time the plants have tillered 
well until the heads turn down. 

Provide for thorough drainage. 

Build shocks to protect the grain from sun and rain. 

Keep the rice in shocks at least ten days before thrashing it. 

Conclusions. 

The results from a two-year test of 300 varieties of rices on black 
adobe soil near Biggs, Cal., indicate the possibility of rice culture in 
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the Sacramento Valley. The successful introduction of this crop 
is dependent upon an abundant supply of water, which must always 
be available during the growing season. The soil area adapted to 
rice in this valley is sufficiently large to produce many times the 
55,000,000 pounds of cleaned rice which are consumed each year on 
the Pacific Coast. How much of this area has sufficient available 
water for proper irrigation is uncertain, though for a good portion 
of it there is apparently an abundant supply. Increase in the rice 
acreage should therefore be made with care. 


BEE-KEEPING IN VICTORIA. 

{Continued from page 371.) 

By F. R. Beuhne , Bee Expert. 

XIV.—DISEASES OF PEES continued. 

A disease of the brood of bees which, while somewhat resembling 
foul-brood in appearance, but without the characteristic ropiness of 
the dead larva*, has for some years attracted the attention of bee¬ 
keepers in other countries. That this disease is distinct from foul- 
brood is proved by the fact that in the study of samples carried out 
by Dr. G. F. White, of the United States Bureau of Entomology, no 
micro-organisms were found either culturally or microscopically. 

This disease is present in Victoria, and, as it will sometimes en¬ 
tirely disappear or yield to the cutting out of the affected brood, the 
temporary success of this superficial treatment lias, in some cases, 
caused the adoption ofc* this method for the treatment of foul-brood, for 
which it was mistaken by bee-keepers. 

Even when this disease disappears without treatment, it may re¬ 
appear the next season. As it has been proved to be infectious, bee¬ 
keepers are advised to treat affected colonies in the same way as those 
suffering from foul-brood; that is, by the removal of all infected 
mnlerial from the hive. 

Dr. G. F. White commenced Ihe study of this disease in 1902. In a 
pamphlet just issued by the United States Department of Agriculture 
lie gives it the name of saebrood, on account of the sac-like appearance 
of the dead larva*, which can be removed from the cell without ruptur¬ 
ing their body wall. 

Sacbrood. 

On page 3 of the pamphlet referred to, Dr. White, concerning the 
symptoms, says:— 

“ The strength of a colony in which sacbrood is present is frequently 
not noticeably diminished. When the brood is badly infested, how¬ 
ever, the colony naturally becomes appreciably weakened thereby. 
The brood dies after the time of capping. The dead larvae are there¬ 
fore almost always found extended lengthwise in the cell and lying 
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with the dorsal side against the lower wall. It is not unusual to find 
many larva* dead of this disease in uncapped cells. Such brood, 
however, had been uncapped by the bees after it died. In this disease 
the cappings are frequently punctured by the bees. Occasionally a 
capping has a hole through it, indicating that the capping itself had 
never been completed. A larva dead of this disease loses its normal 
colour and assumes at first a slightly yellowish tint. ‘ Brown ’ is the 
most characteristic appearance assumed by the larva during its decay. 
Various shades are observed. The term 4 gray ’ might sometimes 
appropriately be used to designate it. The form of the larva dead 
of this disease changes much less than it does in foul-brood. The 
body wall is not easily broken, as a rule. On this account often the 
entire larva can be removed from the cell intact. The content of this 
sac-like larva is more or less watery. The head end is usually turned 
markedly upward. The dried larva or scale is easily removed from 
the lower side wall. There is practically no odour to the brood 
combs. 

“ Tiik Infectious Nature and Cause of Sacbrood. 

44 In the study of samples of this disease received directly from bee¬ 
keepers no micro-organisms have been found, either culturally or 
microscopically, to which the cause of the disease can be attributed 
This fact, together with the fact that the disease often disappears 
without any great loss to the colony, would tend to indicate that the 
disease is not infectious. The experimental evidence which I have 
obtained proves, however, that the disease is infectious. 

44 Experimental Work witji Kacbrood. 

“ Evidence has been obtained by me that saebrood can be trans¬ 
mitted from diseased to healthy brood. Three healthy colonies were 
inoculated, each with diseased material from a different locality, and 
in each of these three experimental colonies the disease was pro¬ 
duced. These results indicated at once that saebrood is an infectious 
disease. The microscopical and cultural study of the infected and 
dead brood in these experimental colonies, as in the case of the diseased 
brood in samples direct from the apiary, failed to show any organism 
to which the cause of the disease could be attributed. 

“ This led naturally to a study of the condition to determine whether 
or not the virus of the disease was so small that it had not been seen. 
To obtain evidence on this point material containing the virus was 
filtered using an earthenware filter. The three eolonies in which 
the disease had been produced experimentally furnished the disease 
material for the experiments. Larva*, sick and dead, of saebrood were 
picked from the combs, crushed, and diluted with sterile water. This 
suspension was filtered by the use of the Berkefeld filter. From each 
of the three diseased eolonies a separate filtrate was obtained, which 
was fed in syrup to healthy colonies. Six colonies w^ere thus fed— 
two with each of the three separate filtrates. As a result of these 
inoculations saebrood with typical symptoms of the disease was pro¬ 
duced in all of the six colonies thus fed. 

u One more experiment will be mentioned at this time. In this the 
diseased brood used was taken from one of the colonies in which the 
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disease had been produced by feeding filtrate. Disease material from 
this colony was filtered as before and fed to two healthy colonies, with 
the result that saebrood was produced in each. It might be mentioned 
here also that other experiments made indicate that the virus is killed 
by the application of a comparatively small amount of heat. 

“ In eleven colonies, therefore, saebrood has been produced experi¬ 
mentally by feeding to healthy colonies the virus of this disease. In 
eight of the eleven colonies the disease was produced by virus that had 
passed through the Berkefeld filter. The disease, therefore, which bee¬ 
keepers have for a long time recognised as being different from either 
American or European foul-brood, has now been demonstrated to be 
an infectious disease that is caused by a filterable virus. 

“ The conclusion to be drawn from this work, therefore, is that 
saebrood is an infections disease of the brood of bees caused by an 
infecting agent that is so small, or of such a nature, that it will pass 
through the pores of a Berkefeld filter. 

“ The three principal brood diseases, then, are now all knowm to 
bo infectious. These diseases are—American foul-brood, caused by 
Bacillus larva; European foul-brood, caused by Bacillus pluton; and 
saebrood, caused by a filterable virus . 79 

Diseases of Adult Bees. 

While the causes of brood diseases of bees are well known, the state 
of our present knowledge of the diseases of adult bees is much less satis 
factory. The latter are three in number—Paralysis, dysentery, and 
disappearing trouble. 

Bee Paralysis. 

This is a disease of the adult bees, the cause of which is still un¬ 
known. The first indication is the presence in the colony of a few 
shiny, emaciated looking bees; these are still capable of flight, and 
some will go foraging, but they often fail to return, remaining on 
flowers and other objects and die. Later on numbers of bees Avith 
abnormally inflated abdomens will be noticed in the hive. They may 
be noticed about the hive entrance, their wings and legs extended side¬ 
ways, giving them a sprawling appearance. Their movements are 
jerky, and their wings quiver at intervals. When a hive is opened 
some of the bees so affected will, after a few minutes, come on top of 
the frames. When smoke is blown amongst the bees they remain or 
top, while the healthy ones run down between the combs. After 
paralysis has been present in a colony for a considerable time even the 
newly-hatched bees may become infected. They crawl from the hive, 
fall over on their side or back, just move their legs now and again, and 
do not die till many hours later. In the case of these young bees, there 
is no swelling of the abdomen and no quivering of the wings. 

Paralysis in Victoria is more prevalent north of the Dividing Range 
than in the coastal country, but whether this is due to climatic influ¬ 
ences or to variations in the food supplies is not known. Many remedies 
have been advocated, such as sprinkling the bees with sulphur flour, 
spraying them with brine, or feeding medicated syrup, and although 
the disease is often checked for a time, ho cure is effected. When using 
sulphur the brood should be removed, as otherwise the sulphur will kill 
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all the unsealed brood and eggs. The brood removed may be given to 
any other eolony without risk of infecting it, provided care is taken to 
shift none of the adult bees with the combs. There is no doubt that 
some strains of bees are predisposed to paralysis, and the only treatment 
known to be at all effective is to kill and replace the queen of every 
hive showing the first symptoms of the disease, and thus gradually 
eliminate it. If the new queen is of the same strain, or of another 
one equally predisposed, no cure will result. In obtaining queens 
from elsewhere for the purpose of re-queening colonies showing paralysis 
it will be better to get them from an apiary from which the disease has 
been eliminated than from one in which it has never made its appear¬ 
ance, because in the former the queens would be from stock which 
proved immune in contact with the disease, while in the latter there 
has been no such test. 

It is of the utmost importance that on no account should queens 
be raised or kept from stocks which show signs of paralysis, no matter 
how desirable they may be in all other respects; further, the queens 
of all affected hives should be replaced as soon as possible, to prevent 
the raising of predisposed drones, which by mating with the young 
queens would perpetuate the weakness in the apiary. 

Dysentery. 

The symptoms of dysentery of bees are the soiling of the hive en¬ 
trance and the immediate surroundings with the watery excrement of 
the bees. This is brownish-yellow, and has a disagreeable smell when 
dysentery is present, while under normal conditions it is darker in 
colour, and drier, and is voided at a greater distance from the hive. 
This spotting of the hives and surroundings usually occurs in spring, 
when the bees have been prevented from taking a cleansing tliglit by a 
long spell of cold weather. When bees winter on thin, watery honey 
they have to consume greater quantities to produce the required animal 
heat than when their winter food is of proper density. Bees in a 
healthy state do not void inside the hive, but when, owing to inclement 
weather, they are unable to fly, there is, on account of the consumption 
of a large amount of diluted food, such an accumulation of waste in 
their bodies that they are forced to discharge it inside the hive, soiling 
each other and the combs. Before this condition is reached the bees 
are so surcharged with accumulated waste that they are unable to con¬ 
sume sufficient honey to maintain the animal heat necessary, and many 
perish. The cause, as already indicated, is the consumption of watery 
honey during cold weather. Honey may be too thin for winter food, 
because it was gathered so late in the season that the bees were not aide 
to evaporate it to its proper density on account of low temperature and 
humidity of the atmosphere, or it may have absorbed water from the 
air because it was not sealed and not covered by the cluster of bees. 

With the approach of warm weather, colonies suffering from this 
type of dysentery will recover, provided sufficient bees are left. As a 
preventive, T would recommend removing all surplus combs and boxes 
from the hives at the approach of cold weather, and confining the bees 
to just, the number of combs they can cover. If this is done the bees 
will be prevented from storing outside the cluster honey which they 
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| 111ustratioTis reproduced from Jfandbuch dcr Biene t Yol. II., by Prof. 
Dr. Enoch Zander:—Figs. 1, 2, Nosoma spores, (a) single spores, (b) intestinal 
cells filled with spores X 400. Fig. 3, Nosoma spores (Australian) (P.), 
Eucalyptus pollen X 400. Fig. 4, Noscma spores X 3,000.] 

attention to it at a meeting of German bee-keepers held at Weissenfels 
in August 1909. The disease is a malignant type of dysentery, caused 
by the invasion of the digestive tract of the bee by an animal parasite 
of oval shape, which multiplies with great rapidity, and by the destruc¬ 
tion of the cell wall of the chyle stomach causes the death of the bee 
Dr. Zander discovered this organism during 1907 in the intestines of 
bees suffering from malignant dysentery, and named it Nosema apis. 
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This parasite, when in the spore (dormant) stage, is oval in shape, and 
measures about 1-200 mm. iu length by 1-500 mm. in breadth (Figs. 

I, 2, 3, 4). Infection is spread by means of the spores voided with the 
excreta of diseased bees coming into contact with the bees’ food or 
drinking water. The visible symptoms are described by Dr. Zander 
as follows:—“ Sudden mortality of large numbers of bees within or 
outside the hive. The bees become restless, separate from the cluster, 
fall off the combs, crawl excitedly out at the entrance, and, unable to 
fly, collect on blades of grass and other objects, and sooner or later die, 
the abdomen being more or less inflated.” 

In May, 1912, the British Board of Agriculture published a report 
on the bee mortality, known in Great Britain as the Isle of Wight Bee 
Disease, giving the results of the investigations of Dr. Graham-Smith, 

II. B. Fantham, Annie Porter, G. W. Bullamore, and Dr. W. Malden 
In this report the name of microsporidiosis is given to the Isle of Wight 
Disease and Nosema apis as its cause. In regard to symptoms, the 
authors state—Inability of some of the diseased bees to fly, the presence 
of numerous bees crawling on the ground in front of the hives, and the 
gradual dwindling of stocks are common, but many other symptoms 
have been recorded, and no one symptom is characteristic of the dis¬ 
ease. The only essential feature is the death of large numbers of bees, 
and often of the whole stock, especially during wet and cold periods of 
the year or during the winter months. 

The presence of the Nosema apis parasite in Australia was first dis¬ 
covered in October, 1909, and made public in the Journal of Agricul¬ 
ture , January, 1910. It was then generally assumed that the heavy 
losses of bees occurring at intervals in certain districts of Victoria 
and some other States were caused by Nosema apis. 

Since then the microscopical examination of bees from all over 
Victoria, the adjoining States, and Tasmania have shown that Nosema 
apis is present in almost every apiary, and equally numerous in the 
intestines of bees from localities where no losses have ever occurred 
Out of 84 lots of 20 bees, each obtained from different apiaries, and 
examined by Mr. W. Laidlaw, B.Sc., Biologist, Department of Agricul¬ 
ture, only two apiaries were proved free from the parasite in the 20 
bees examined. If, therefore, Nosema apis is a factor in what is known 
as the disappearing trouble, it does not appear to be the only one, since 
in many localities bees are exceedingly prosperous, notwithstanding the 
presence of the parasite in their organism. 

These micro-organisms were first noticed by Donhoff and Leuekart 
in 1857, but regarded as vegetable parasites, protozoa being at that 
time unknown. Bees were then not kept in such large numbers of 
colonies in one spot, and the frame hive being then not known, new 
combs had to be built by the bees after every robbing of the hives. 
With the advent of the frame hive system bees began to be kept in 
apiaries, numbering hundreds of colonies, the old combs were used for 
many years, and the swarms hived and placed close to the old hives. 
Whenever large numbers of animals are kept for any length of time on 
the same spot diseases break out, unless certain precautions are taken. 
In the case of bees in a state of nature, their nest is usually some 
distance from the ground; ail refuse and dead bees thrown out, as well 
as the excreta, fall to the ground out of harm’s way. When a swarm 
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issues, it establishes a new home some considerable distance away in 
clean surroundings, where it builds new combs. In the case of a modem 
apiary, large numbers of colonies are kept on a comparatively small 
space; the hives are on the ground, which in time becomes contaminated 
with excrement, dead bees, and refuse from the hives. The bees are 
compelled to breed in the same combs year after year. The causation 
of disease by micro-organisms depends upon the amount of resistance 
which the invaded host offers and the degree of infection which takes 
place. A vigorous, well-nourished animal will overcome a degree of 
infection to which a constitutionally weak one, or an ill-fed one, would 
succumb. The modern apiarist, by keeping large numbers of colonies 
on a limited space for years, and using the same brood-combs con¬ 
tinuously, has thereby raised the degree of infection to which the bees 
are subjected, while by breeding his queens for prolificness and colour 
he lias weakened the race and reduced its vigour and resistance to 
disease. 

To counteract these results of the present day system of bee¬ 
keeping remedies may be found in the periodical shifting of apiaries on 
to new ground (the further from the old site, the better), the replacing 
of the brood-combs with new ones at intervals of a few r years, and the 
restoration of the bees to their original vigour, by breeding ail queens 
from stocks giving the highest yields of honey (an indication of 
longevity) and not from colonies with an abnormal amount of brood 
only. 

(To be continued.) 

TAGASASTE. 

(Cytisus prolifer ns , Linn. /.— Commonly called Tree Lucerne.) 

ECONOMIC AND ORNAMENTAL PROPERTIES. 

By J. ir. Audas , F.L.8., National Herbarium , Melbourne. 

Tagasaste lias been so long known as “ tree lucerne 99 that it is 
becoming difficult to challenge its claim to the name. It is not the 
plant to which the name “ tree lucerne ” properly applies, as the 
more rightful owner of the title is another member of the Leguininosce 
viz.. Medico go arborca , a native of Italy, w r here it growls to a height 
of 6 feet, and is tree-like as compared with ordinary lucerne ( Medicago 
saliva ), but differs from it in appearance somewhat. The origin of 
the misappellation is probably due to the striking similarity of the 
foliage of “ Tagasaste 99 with that of ordinary lucerne. Tagasaste is 
a shrub indigenous to the Canary and Madeira Islands, the home of 
so many of the Cytisus or Laburnums. Although introduced to 
Australia fully 30 years ago, this plant has never received the 
cultivation it merits, and it is to be regretted that its many good 
qualities have been so long overlooked. Throughout all the plain 
country of the Mallee districts of our State, where it should be 
especially valuable, it is practically unknown, and only of late years 
has it been grown near Melbourne. 

Although impossible in the space of a small article to deal with 
all its uses, I wish, for the benefit of bee and poultry keepers, to bring 
a few of its more valuable features under notice. 
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Uses. 

If grown at apiaries as hedges or shrubs it is a valuable acquisition 
in an ornamental sense, but more particularly on account of the 
profitable quality of its very melliferous white flowers, which are 
borne in profusion at a time when there is little else blooming; this 
period being in Victoria from about June until August. Poultry 
farmers are beginning to perceive the value of Tagasaste, and those 
who have initiated its cultivation are enthusiastic in praise of it. If 
grown in the fowl runs it provides excellent shelter, and the tender 
leaves are relished as the necessary “ greens,” while when allowed to 
grow up into young shrubs or trees, and no longer within reach of 
the birds, it flowers, and in due course the seeds falling from the 
bursting pods, supply another valuable food. As a fodder plant it 
has qualities which place it far above many better known ones, being 
green all the year, and is easily cultivated. It remains uninjured by 
frost and withstands drought well, and should therefore prove a 
means whereby Mai lee farmers could raise the stock-carrying capacity 
of their land to equal that of districts with a more favorable rainfall. 
But perhaps the supreme utility of Tagasaste will he found in its 
uses as shelter belts or wind breaks, being superior in certain localities 
to the sugar gum and pepper tree, which are so favored for that 
purpose, for, unlike these trees, whose roots spread near the surface 
and thus render a considerable area of land useless, those of the 
Tagasaste penetrate deep into the subsoil, so that grass and smaller 
plants grow uninjured beneath it. This deep rooting quality renders 
it useful in market gardens, for when sown between rows the seed 
will spring up quickly and protect tender plants from wind and 
frost 

Cultivation. 

The manner of cultivation must be varied according to the purpose 
for which it is being grown. If intended for fodder it should be sown 
thickly and frequently cut to keep the foliage tender, for it will be 
readily understood that horses and cattle, which relish it exceedingly 
in this way, soon show a dislike and reject it, if it is allowed to grow 
harsh and woody. Every cutting renders the crop more valuable, and 
it will yield more fodder to the area under cultivation than almost 
any other plant, supplying a diet on which horses will thrive and 
fatten, and which, when mixed with grass or straw, is equal to the 
best wheaten hay. The germination of the seeds may be hastened by 
soaking overnight in boiling water, but this treatment is not essential, 
for being very hardy, they will spring up quickly on almost any loose 
soil, and should be thinned out in distances varying with the ultimate 
size of trees. I should suggest for hedges about 4 or 5 feet, and for 
shelter belts 8 to 10 feet. The growth of a year gives the trees 
sufficient height to protect crops and small fruits, or vineyards, while 
three years should furnish a growth of 15 feet and upwards, and 
the trees will be sufficiently large to form an excellent wind break 
for large orchards. Tagasaste finds most congenial conditions in a 
sandy soil and warm climate, and can only be said to have one weak 
point in its climate-resisting armory, that is, its aversion to damp; 
therefore, land in preparation for planting should be well drained,' 
arid it is not advisable to attempt its cultivation in low-lying or 
swampy areas. 
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REVIEW OF THE BUTTER SEASON IN 
VICTORIA, 1912-1 ii. 

By V. J. Carroll, Senior Inspector, Dairy Produce. 

The season about to close is not remarkable for any new develop¬ 
ments in the export trade in butter. 

The total butter exported from Victoria to all destinations from 
1st duly, 1912, amounts to 15,226 tons, having an approximate C.I.F. 
value of £1,690,086. This total includes 698 tons of butter from 
Tasmania, and 214 tons from other States, so that the butter of 
Victorian production shipped was only 14,314 tons, valued at 
£1,588,854. This compares unfavorably with 20,234 tons of Victorian 
butter, worth £2,529,250. exported last season, and 25,154 tons for 
1910-11 worth £2,641,170. 

This falling-off in production can only be attributed to the climatic 
conditions prevailing throughout the State, and to the fact that not 
suflieient provision is made for the stock during these dry periods. 
It would not be difficult, indeed, to increase our average production 
from 25 to 30 per cent, from the same number of cows if an abundance 
of fodder were made available at all times. It has come under my 
own notice on more than one occasion where cows have jjractically 
doubled their yields in one week when removed to better pastures. 
Let us hope, however, with the spread of closer settlement and the 
development that is taking place in the irrigation districts, that better 
methods will prevail. liuler a proper system of irrigation and rotation 
it is possible to have an abundance of green fodder the whole year 
round. 

In addition, whilst dealing with Hie question of increased produc¬ 
tion. it might be opportune to here mention that according to recent 
reports and statements in the press relating to the condition and 
prospects of the London market, dairy-farmers will be obliged to 
accept lower values for their produce in the future. 

Co-incident with this reduction in value must come a correspond¬ 
ing reduction in the cost of production, if the business of dairying 
is to he carried on profitably. Dairy-farming, with all its attendant 
hardships, is not the gold-mine it is asserted to be by those outside the 
fence. Tinier the best of conditions, it means long hours and close 
attention to work. If the product of that labour is to be sold on a 
lower basis, then the dairyman must adopt different methods. The 
first and mosl important step, to my mind, is the growing and 
conservation of fodders, so that, to a reasonable extent at least, they 
will be independent of extremes in the climate. 

The present prospects offer one of the best opportunities for 
putting this doctrine into practice. In no instance, within my recol¬ 
lection, have the dairymen and farmers generally had such excellent 
prospects for a bountiful season. The rainfall has been ample without 
being excessive, the almost entire absence of frosts and the genial 
weather has promoted the rapid growth of crops and pastures, and 
left the land in a suitable condition for preparation and cultivation 


•Paj* t read b 'fort', the Twentieth Conference of Australasian Butter and Cheese Factories Managers* 

Association. Mav, 1913. 
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for summer crops. I trust that factory managers will interest them¬ 
selves in this matter, and impress upon their suppliers the wisdom 
of taking advantage of the season and planting additional reserves 
of fodder. 

The next step of importance is the culling and improvement of 
herds. It is well known that a cow returning 300 gallons of milk 
per annum will consume as much food and require as much attention 
as one producing 600 gallons, with the difference that the latter will 
return a profit over and above the cost of labour and food, whilst the 
former fails to reach the limit of cost, and is therefore loafing on the 
dairyman. Under present conditions, the dairy-farmers cannot afford 
to keep these cows at a loss, and should endeavour to eliminate the 
loafers from their herds at the earliest opportunity. 

Prices. 

The highest average price received for butter during the past 
season on the London market was 117s. Id. per cwt. 

The average price of all butters, according to the certified copies 
of weekly official reports issued by the Home and Foreign Produce 
Exchange Ltd., is Ills. 9d. per cwt, or a discrepancy of 5s. 4d. per 
cwt. between the highest average price realized by any one factory and 
the average of the whole of the State. This discrepancy in price, when 
applied to the whole of the exports for the season, amounts to the sum 
of £70,189. It is needless for me to comment on this condition of 
affairs; the facts speak for themselves, and the remedy is obvious. 
Another disquieting feature in connexion with the question of prices 
for the past year is the fact that the range of prices between that 
realized for Danish, Mew Zealand, and Victorian butters has widened 
considerably, as shown herewith. 

During the season 1911-12 the average prices for Viclorian butter 
were 10s. below Danish and 3s. below New Zealand, whilst for the 
season 1912-13, Victoria was 18s. 2d. behind Danish and 5s. 7d. below 
New Zealand. It is evident from this that the popularity of Victorian 
butter is rapidly declining, or the manner in which the butter is 
placed before the consumers is not such as to enable us to obtain full 
value for our produce. This decline in value is out of all proportion 
to the slight falling-off shown in quality which I will deal with further 
on. 

Grading. 

Early in the present export season the compulsory grading and 
grade branding of butter was considered by the High Court to be 
ultra vires . Notwithstanding this fact, however, a check has been 
kept upon the quality of all butters exported through the Government 
Cool Stores, particulars of which will be referred to later. 

Although grade-stamping was practically suspended at the time 
of the decision above referred to, many manufacturers and exporters 
availed themselves of the voluntary provisions of the Act, with the 
result that for the season up to date, 47.6 per cent., or nearly half of 
the whole of the butter sent forward for export, was shipped, bearing 
the Government grade stamp on the boxes. Up to the present, not 
one eomplaiut regarding grading has been received from the London 
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end, and I can only conclude that the verdict of the graders met with 
the approval of the purchasers of the butter. 

I trust that when the subject of grading is under consideration 
again that provision will be made for the issue of advices regarding 
quality to factories for each consignment of butter forwarded for 
export. Whatever difference of opinion exists amongst manufac¬ 
turers and exporters regarding the merits of grade stair oing, I think 
there is only one opinion on the question of grading, ft\m an educa¬ 
tional point of view, and I would strongly urge the Government to 
extend its efforts in this direction by combining, with the sj’stem of 
grading, practical instruction in the factories the same as is done in 
New Zealand. 

That there is need for further improvement in our methods of 
manufacture is evident from the nature of the awards and the remarks 
of the graders. 

Quality. 

I regret to have to report a slight falling-off in the average quality 
of our export butter as compared with the previous season. 

The following shows the relative percentage of the different grades 
for the past two seasons:— 

11)11-12. 1012-1 a 


Superfine 

.. I0‘74 

.. 14-39 

- 2*35 

1st Grade 

.. f.8 43 

.. 60 09 

roe 

2nd (irade 

.. 22 78 

.. 22-97 

*19 

3rd Grade 

.. T87 

.. 2*51 

•64 

Pastry 

.. 0*18 

.. 0*04 

- *12 


Average grade, 90.79 as against 91.07 for the preceding season. 

Although the difference is not great, it is unfortunately in the 
wrong direction, and it behoves us to put forth all our best efforts to 
not only maintain our present standard, but to improve upon it. I 
cannot do better than to quote here in support of this contention the 
remarks of Mr. James McKenzie, chairman of the Gippsland and 
Northern Co-operative Selling Coy., as published in the Gippsland 
Standard on Friday, 28th March, 1913, when presiding at a share¬ 
holders J meeting of the Yarram Butter Factory. Mr. McKenzie had 
just returned from an extended trip to the Old Country, during which 
time he stated that he had made close inquiry into the conditions of 
the London butter market. Amongst other things he said, “ the 
matter of most moment to us is to set some comprehensive scheme 
in motion to improve the quality of our butter, and prevent the 
manufacture of anything but the best.” “ Margarine will never 
capture or displace the legitimate trade for our choicest butters, and 
it is only that grade which will have any chance of holding its place 
on the London markets ,’ 9 and further, in the Melbourne Herald , of 
29th January, 1913, the same gentleman writes: “ I did hint at the 
means of minimizing that competition. Make the very best high 
quality butter and send such only to Great Britain, then the com¬ 
petition is minimized.” 

This is plain language, and unmistakable in its meaning. I can 
commend it to both managers and dairymen alike. It is also a com¬ 
plete answer to the statements made that poor quality butted improves 
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in transit, and not infrequently realizes as good prices as butter* of 
better quality on the London market. 

The question of the necessity for improvement in quality has been 
dealt with by the press and the people interested in the trade in London. 
The experience of the past season has more than emphasized the truth of 
these statements and comments, and I think it is now time that those 
directly interested in the production of butter should take a hand in 
the matter themselves. It is a well-known fact that herds of cows 
do not produce cream that will make second or third-class butter at 
time of production. Deterioration takes place between that stage and 
the time the manufactured product is placed upon the market. If 
no other means are at hand, l think it would be perfectly within the 
rights of the State and the Commonwealth to make a law prohibiting 
the export of butter below a certain standard, and thus protect and 
conserve the reputation of an industry which was at one stage of our 
history the salvation of the State, and has been ever since, and will 
continue to be, if conducted on right lines, one of our staple industries. 
No other industry offers so many opportunities for placing people on 
the land and insuring them a livelihood; in fact, there is no industry 
in this State which lends itself so readily to the increase of our rural 
population as that of dairying. Are we to allow its very existence to 
be threatened, its usefulness as a factor in opening up and develop¬ 
ing this country to be destroyed, because we fail to realize that, in 
order to maintain our hold upon the consumers of England, we 
require to produce an article that would not have as a competitor a 
cheap substitute such as margarine, but a butter the quality of which 
will do credit to Victoria? 


Composition. 

Butter-Fat .—As only two consignments, representing 58 cases, were 
detained for deficiency in fat, it is reasonable to assume that the 
average was well above the prescribed standard. 

Moisture .—The average moisture contents of the 2,207 samples of 
butter analyzed this season were 13.91 per cent., or exactly the same 
percentage as for the season 1911-12. The averages for the different 
districts are as follows:—Western, 14.23; Gippslaud, 13.97; N. & 
N.E., 33.91; City, 13.88. 

It will be remembered that on 16th November, 1912, the Hon. the 
Minister for Customs issued a Proclamation altering the standard for 
moisture from 15 to 16 per cent. 

The average moisture contents of the samples analyzed up to that 
date were 13.76 per cent., and since the date of that proclamation 
14.02 per cent. There were 25 consignments found to be above the 
limit in moisture when the standard was at 16 per cent., and 13 
consignments since the alteration, or a total of 38 infringements under 
this heading for the season, as compared with 131 for the previous 
one. This shows a satisfactory improvement in manufacture in the 
direction under notice. 

Boric Acid .—Eight consignments, representing 411 boxes, were de¬ 
tained on account of excess boric* acid, as compared with eleven con- 
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Weights. 

I regret to say that the same satisfactory condition of affairs does 
not exist as regards weights. Under this heading contraventions 
occurred to the extent of no less than 167 consignments of butter being 
held up for either short or bare weight or both, as compared with 95 
last season, thus showing an increase of 75 per cent, in the number of 
offences. 

There is evidently a growing laxity regarding weights in some of 
our butter factories, and the managers should give attention to the 
matter without delay. Carelessness in the actual weighing or in the 
attention given to the scales is mainly responsible for this trouble, 
and whilst it is perhaps not a vital point in connexion with the quality 
of our butter, it is significant of a want of interest and attention on 
the part of those responsible that may make its appearance, in other 
phases of manufacture, with much more serious consequences. Apart 
from the amount of the penalties exacted by the Customs Department 
for those offences, and the expense incurred in weighing the whole 
consignment, and the purchase of butter to make up the weight, there 
is another and more serious aspect, namely, the effect on the quality 
of the butter. In warm weather, this butter has to be removed from 
tlie cool chamber for weighing, every box of the consignment has to 
be opened and tipped out on to the scales. Those that are short have 
to be made up to the correct weight, the butter used is in most eases 
not from the same factory, in all probability it is not of the same 
quality, and invariably of different colour, and finally, this work is 
done by persons inexperienced in butter factory work. Managers can 
imagine the effect such treatment and exposure will have on the 
appearance and neatness of the parcel, and when these patched-up 
boxes are opened up for examination, one is presented with a daub of 
butter on the top of each box of a deeper or lighter hue than the 
remainder of the contents. I feel sure that it is only necessary to 
bring the evils of this fault under notice to have immediate attention 
in future. 

General Defects. 

During the season under review, there were 150 exporting factories, 
which submitted for examination (dose on 10,000 consignments of 
butter: 50,000 boxes, representing 10 per cent, of the number of boxes 
presented, were examined, with the following result:— 

Flavour. —3,416 consignments were penalized for staleness in 
flavour, 435 for metallic flavour, 362 for heated flavour, or a total of 
4,213 consignments, representing nearly one-half of the whole, for 
defects in flavour. 

Manufacture .—One thousand and seventy-three consignments were 
penalized for greasiness in texture, 606 for mottle, 522 for free 
moisture, 151 for milky or cloudy moisture, or a total of 2,352 con¬ 
signments which were found to be suffering from defects in manu¬ 
facture. 

Of those referred to under the heading of “ Flavour,” managers 
can hardly be held wholly responsible, but the 2,352 consignments for 
which poiuts were deducted for faults in manufacture must be placed 
at the doors of factory managers. 

The lack of efficient refrigeration, or proper attention to tempera¬ 
tures, is chiefly responsible for these manufacturing defects, and I 
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would suggest an earnest effort on the part of managers to remove the 
cause of these complaints without delay. 

Moulds .—Twenty consignments were found to be more or less 
badly affected with mould. 

In many cases, the butter was transferred into other boxes and 
re-papered before shipment, on the recommendation of the officers of 
the Department. Many reasons are advanced as to the cause of moulds. 
I will not here enter into the various causes, but would suggest that 
proper steps be taken by our factories to prevent an outbreak of this 
infection. Mould cannot grow on an unseasoned box any more than 
it can on a seasoned one if the spores are not present. No factories 
are immune from attack, so that it is only by preventive measures that 
the trouble can be averted. Empty boxes and paper should be kept 
out of the way of infection, admit as much light as possible into your 
storerooms, and keep the factory free from moulds, and this trouble 
will cease. 

It is only by close and constant contact with the produce from the 
different factories that one can realize the extent to which shortcomings 
in the process of manufacture are evident. 

Directors and proprietors of butter factories should endeavour to 
permit their managers to visit the Cool Stores at intervals during the 
export season, so that they may note the faults in their product, and 
make comparisons with other factories’ butters. By doing this, they 
would keep in close touch with the work of grading, and this would 
materially assist them in their duties at the factories. 

There are many little points that may appear insignificant when 
written in a report, but when seen by the manager of the factory, 
would be regarded as important enough to warrant a change. 

Shortcomings. 

For the information of managers of butter factories I herewith 
submit a number of details, which 1 trust will have attention. 

Advices .—Advice notes not infrequently reach the office after the 
butter is graded: in that case we have no information to guide us in 
selecting the churn marks, and in the various little details relating to 
the proper examination of the butter. Many of these advices are 
incomplete, not containing churn marks in a number of cases, or 
stating whether the butter is salted or unsalted, and if for export. 

Churn Marks .—A very large proportion of the churn marks are 
indistinct, only a few of the consignments are marked on both ends, 
and some of the marks are entirely too small. 

Boxes .—A small proportion of consignments arrive in a soiled 
condition, occasionally when boxes are turned out they are found to 
contain dust and light shavings, and soiled paper as a consequence. 
Some of the wire-bound boxes are badly closed, the ends of the wires 
projecting, thus causing injury to the men’s hands, and damaged 
clothing. In other cases there are too many nails in the lids, and the 
nails are usually too* long. 

Paper. —Quite a number of boxes were found with mouldy paper, 
others factory stained, and some fly stained. 

Finish .—Very few factories now make a neat and attractive 
finish. I think managers are becoming more indifferent as regards the 
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appearance of their butters, or it may be that the finishing rollers are 
getting dull and blunt, and this fact may have escaped the notice of 
the manager. I would strongly advise that more attention be given 
to the finish and neatness of the boxes. 

Rivalry Wanted. 

Agricultural Shows .—There is another matter that I would lilce 
to bring under notice, and that is the question of exhibiting at shows, 
more particularly from my point of view the classes for Colonial 
butter at the British Dairy Farmers’ Association, who are good enough 
to provide classes expressly for Colonial exhibitors. Appreciation 
should therefore be shown by being suitably represented both as 
regards quantity and quality. It must be remembered that England 
is the centre and hub of this market, and any efforts by us that are 
put forward to make that exhibition a popular and successful one 
must materially assist in advertising our produce. 

Other States of the Commonwealth are now turning their attention 
towards securing these honours, and, in fact, have been successful 
during the past two or three years in snatching from Victoria the 
pride of position which she held for years. 

It was my privilege to be selected to judge the butter exhibits at 
the recent Sydney Royal Agricultural Society’s Show, and my surprise 
can be imagined on arriving there, to find myself confronted with an 
array of butter, consisting of 101 separate exhibits, comprising 155 
boxes. On comparing this with the number of exhibits at the last 
Melbourne Royal Show, which consisted of 23 exhibits all told, I was 
at a loss to understand the reason. I find the value of prize money 
is as good in Melbourne as in Sydney, and the entrance fees are low T er. 
Should there be any objections to competing amongst Victorian 
exhibitors, I feel sure the Council of the Royal Society of Melbourne 
will endeavour to remove it on being made acquainted with the fact. 
At the Sydney Royal Show, Queensland and Tasmania were repre¬ 
sented by exhibits, but Victoria was absent. I was twitted with this 
fact by New South Wales managers. 

I had some valuable discussions with many of the exhibitors, and 
was pleased to note a tone of enthusiasm and rivalry in regard to their 
exhibits. That an exhibition of this sort has its educational side is 
fully acknowledged by the New South Wales managers, and I under¬ 
stand it is their intention to combine with their Managers’ Conference, 
which is to be held some time in June next, an extensive butter 
competition. 

1 think this is a matter deserving of consideration, and I trust that 
the result will be such that wdien the cable comes to hand notifying 
the successful exhibitors at the next Islington Show, that Victoria will 
not be relegated to the background, and that officers of the Department 
will not be called upon to invent some ridiculous and feeble excuse to 
account for the inferior positions occupied by our factories on the 
prize lists of that exhibition. 

I feel that there are many points of importance that have been 
omitted in this paper, and I trust that inquirers will not be backward 
in seeking fuller information on these various matters, and I will 
endeavour, as far as lies in my power, to supply the information. 
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CITRUS CULTURE IN VICTORIA. 

(Continued from page 404.) 

PART V.- THE LEMON. 

By S. A. Cook, Orchard Supervisor, Bendigo and Northern District . 

Lemons. 

A fruiting branch of the lemon is shown at C, Plate 28. The 
fruit is borne on the terminals, axils of the leaves, or any bud brought 
into activity on the tree. D shows the lemon leaf. E the petiole. F 
the articulation. Lemon trees require guiding up to the age of three 
years after planting. They should then be pruned to form a tree more 
open in the centre than the orange. They can be pruned to the semi¬ 
open centre, as shown at Plate 28a, where the cuts are indicated by 



the lines-, or they may be pruned to the direct open centre, as 

shown by the lines-and x --x. If adopting the latter system, 

which is shown in Plate 286, four well-grown leaders should be 
selected, equally spaced around the tree, and the strong central 
growth removed, also any uprights. These selected leaders should be 
horizon talked as much ns possible, and this will have the effect of 
producing vertical growths. From each of these verticals two should 
be selected, situated as near the centre of the tree as possible (well 
spaced), on each of the four leaders, and be allowed to grow for two 
years, the other growths being either subdued or removed. At the 
end of two years, or when a strong growth has been made, the vertical 
strong growth should be removed, by cutting back to a strong lateral, 
one having an inclination to the right, and the other an inclination to 
the left of the branch on which they are growing. From these hori¬ 
zontals other verticals will be produced; one should be selected on 
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each right mid left horizontal, and allowed to remain for two years, 
and at the end of that time, or when a sufficiently strong growth has 
been made, these verticals should be shortened back to a strong 
horizontal lateral, having a direction the same as the leaders selected 



at three years of age. The tree will now be seven years of age, and 
should be about 8 feet high, open in the centre, and clothed all over 
with fruiting wood accessible in every part, and have a thoroughly 
symmetrical frame, consisting of twelve leaders, the right and left 



Plato 29.—Lemon tree pruned to the open centre, White Hills, Bendigo. 


inclined horizontals having been shortened back. The tree will be 
built up of strong wood, branched and arranged at different angles. 
When the tree is in shape, strong central upright growths, which will 
have a tendency to crowd the centre, should be removed, and should 
any further addition to height or new leaders be required, it is easily 
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brought about by allowing well-placed verticals to remain, and be 
treated the same as when the tree was being formed. 

Another method of keeping the open centre is by pruning to form 
sturdy branches, throwing them to the horizontal at intervals by 
removing a vertical leader, where a strong horizontal grows from it, 
as shown, Plate 28a. A vertical growth results again from the hori¬ 
zontal, and this, in turn, is treated similarly until the tree is of suffi¬ 
cient height. Lemons will stand hard priming, and open centre 
arrangement, but care and attention is required to keep the tree 
relieved of superfluous upright central growths. Allow only weak 



PJate 30.—Dome-shaped Lemon Tree unpruned from time of planting. 


verticals, or horizontally-placed laterals, to fill in for the supply of 
fruit. This type of tree produces an even class of fruit, almost free 
from culls. Plate 29 represents the type of tree, diameter 14 feet, 
height 9 feet. The fruiting surface of this tree is considerable, as it 
bears right through from the centre to the outside leafage, and is the 
type of tree to he aimed at. Plate 30 shows the lemon tree too 
frequently seen. The tree has been left unpruned throughout its 
career, and has produced spindly wood of vertical character. The 
tree is devoid of fruit in the centre, and along the weak verticals. Sap 
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growths, or robber shoots, hove been allowed to form, and remain at 
will, and the tree generally has led a wild, extravagant career. The 
quantity of culls from a tree of this description is very great. The 
fruit is uneven in size, and generally scratched and injured by the 
effect of wind lashing the weak spindly growths. Plate 31 shows the 
framework of such a tree. A strong central robber growth is marked 

at-, and other vertical robber growths at -; the tree is dense 

centred, and fruits practically on the outside surface foot only. 
Plate 32 shows the robber growths removed, and the tree pruned to 
semi-open centre, and Plate 33 shows the tree pruned to more direct 



Plate SI.—Framework of unpruned Lemon Tree ten years old. 


open centre on the same system as Plate 29. In Plates 32, 33, there 
has been no attempt to prune to show lateral arrangement, only to 
show the open centre-. 

The orchard must be made profitable, consequently, pruning should 
be thoroughly carried out. A tree 20 feet wide and 12 feet high is 
more profitable than a tree 12 feet wide and 20 feet high. Step- 
ladders are not a necessity in a properly-trained lemon grove. The 
grower should always be master of the tree, therefore, the tree should 
be always under control. The flow of sap should be led and distributed 
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equally all over the tree. The branches should be covered with 
elaborated growth from their base to their extremities, and held in 



Plate 32.—Lemon Tree pruned to show semi-open centre and removal of 

sap growth. 

absolute control. The extremities of the highest branch should be 
within reach from the ground. Upright growths make only for wood, 



Plate 33.—Lemon Tree pruned to more direct open centre. 

and on a vertical shoot the elaboration of sap is greatest at the top, 
while there is extensive sap elaboration all along a horizontal growth, 
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and as there is no fruitfulness without this elaboration, a horizontal 
form must be aimed at. Angles and turns in the branches, made up 
of wood of different ages, prevent rushes of sap, and force small growth 
of a fruiting character. Branches should be constructed so that they 
can support the weight of foliage and fruit without propping. If 
there is strength at the base, and the growth equally distributed, there 
will be little necessity for props. Upright limbs exhaust the vitality 
of the tree; bend them down, and they will produce fruit. Build for 
the horizontal, and keep to the horizontal, and the lemon will repay 
you. In orange and lemon pruning remember the tree will be prolific 
just in the same ratio as you care and attend to it. Study the habits 
of the tree, and you will become its master. 


{To be continued.) 


COMPETITION IN CEREALS— 

The number of plants developed from a bushel of wheat is never 
equal to the number of grains in a bushel. With good seed nearly 
the whole may germinate, but subsequently a number wilHdie off 
owing to competition and other causes. A suggestive investigation 
bearing on this subject is reported from the University of Nebraska 
( Sta. Bui. 127). Wheat and oats were employed. Seeds were planted 
a t V 4 , V 2 , 1, 1 and 2 indies in rows to find how many plants survived 
competition. With the thinnest planting 75 per cent, survived, and 
with the thickest 56. Next, plump and poorly-developed seeds were 
alternated in the same row, and of the former 72 and of the latter 
62 per cent, attained to maturity. With plump seeds all in one row 
65 per cent, survived, and with a row of poorly-developed seeds 60 per 
cent survived. Two points of direct practical interest emerge from 
those tests. Pure strains of seed are desirable, because the variety 
which when sown alone is the best yiclder may be dominated by a 
less productive type in a mixed sowing. The other point raises the 
value of thick sowing as a natural method of eliminating weak plants 
from a variety. Plants may die from other causes than competition, 
but competition is a powerful means of separating the weaklings. It 
is suggested that thick seeding may do more to improve the variety 
than seed dressing and grading. This may be open to question, but 
the line of argument is suggestive. In England it is usual to drill 
wheat at the rate of 2 to 3 bushels per acre, and here elimination of 
weakly plants by competition must be great, leading to a strengthening 
of the type. In Victoria, owing to climatic conditions, it would 
usually be disastrous to seed at the English rate; and it may be owing 
to this necessity for thin seeding that some of our best Australian 
wheats show a strong tendency to degenerate under continued 
cropping. 
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THE FltUIT TRADE OF VICTORIA. 

ITS PRESENT STATUS FROM A COMMERCIAL STANDPOINT. 

PART IX.—OVER-SEA TRADE—DISTRIBUTION AND 
MARKETING— continued . 


(Continued from page 397.) 


By E. Mcelling. Senior Fruit Inspector . 


Trade Expansion. 

Although the over-sea fruit export trade during the past decade 
has, on the whole, expanded more rapidly than the export trade in 
other classes of products, it is particularly in connexion with the ex¬ 
port of fruit to Germany that the development may be considered as 
phenomenal. The trade to that country began as recently as 1904, in 
which year a total of 5.250 cases were exported. The following figures 
will show how rapid the expansion has been and how great has been 
the development in comparison with the export to other countries:— 


Country. 

Year, 

Quantity. 

Proportional 

Increase. 

Proportional 

Di-creaso. 



Cft«' 8. 




United Kingdom .. j 

1004 

1913 

61 287 
186.449 

} 

304 


Germany .. .. | 

1904 

1913 

5,2 0 
169,505 

} 

32-28 


South Africa .. | 

1904 

1913 

15,250 

12,519 

\ 

j 

} 

. . 

•19 

East .. | 

1004 

1013 

6,999 

7,339 

1*22 | 

i 



The above figures show that the development of the trade with 
Germany has been nearly thirteen times greater than the combined total 
expansion with other countries. This would seem to show that, at any 
rate, under the present methods of marketing the limit of expansion 
has been more nearly reached in the other countries under notice than 
is the case with Germany. This is emphasized by the fact that, not¬ 
withstanding the rapid growth of the trade to Germany, higher prices 
are still being obtained for our fruits on the Hamburg and Bremen 
markets than are realized on the markets of London and Liverpool. 
There is good reason for believing that no decrease in the demand for 
our fruits in Germany is likely to take place in the near future, but 
that with wider and more complete methods of distribution than are 
at present in vogue the trade with Germany may be indefinitely ex¬ 
panded. At present Hamburg is the chief distributing centre, but 
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some of our leading exporters to Germany consider that the port of 
Bremen would, if utilized to the extent which its central position justi¬ 
fies, prove equally as efficient from a distributing point of view as the 
port of Hamburg, as Bremen possesses direct communication with the 
large cities of Berlin, Essen, Dusseldorf, Cologne, Frankfort, Mann¬ 
heim, llanover, Magdeburg, Leipsic and Dresden. 

Wider Distribution in Germany Needed. 

As showing the advantages to be derived from shipping direct to 
centres other than a single distributing centre, it may be pointed out 
that advices have been received, as this article goes to press, from a 
leading firm in Hull, stating that the first direct shipment of 
Tasmanian apples to that port realized the following prices:— 

Cleopatras, 12s. Gd. to 13s. 

Scarlet Pearmain, 11s. to 11s. 3d. 

Jonathans, 14s. to 15s. 

Stunners, 10s. Gd. to 11s. Gd. 

French Crab, 10s. Gd. to 12s. 

Adam's Pearmain, 11s. 

Other varieties, from 10s. Gd. upwards. 

The advice further states that “ the demand was very keen, and 
every box was sold. By these prices you will see that we can handle 
apples equally as well as the best ports in the United Kingdom, and 
as Hull charges are lower than London, w r e think shippers would 
often do more profitable business to ship their goods to Hull. We 
think this sale constitutes a record in the aggregate for any cargo of 
Australian apples, and clearly proves that we are able to handle the 
goods to advantage.” 

The shipment referred to comprised 12,500 cases. 

The same arguments wdiich apply to the opening of new centres in 
the United Kingdom for the sale of our fruits apply also to Germany, 
as the realization of good prices is more likely if our fruits are sold 
from several centres, each competing with the other, than if sold at a 
single centre for subsequent distribution. 

The matter of establishing cool storage depots at such centres as 
Hamburg and Bremen similar to the proposed erection of a depot in 
London is a matter that may be worthy of attention. 

Hamburg and Covent Garden Methods Compared. 

One of the chief reasons for the enhanced prices obtained in Ger¬ 
many over those which our fruits command in the United Kingdom is 
no doubt due to superior methods of displaying consignments in the 
inspection rooms at German ports prior to auction. Under the arrange¬ 
ments carried out in Covent Garden, buyers do not possess the same 
facilities for judging the merits of consignments as is the case in 
Germany. In Covent Garden, a consignment is often sold on the 
appearance of a single case. In Germany, the consignments are com¬ 
pletely exposed for the inspection of intending buyers the day before 
auction. This enables the buyers to exercise their judgment and mark 
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HAMBURG APPLE MARKET. 
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their catalogues in accordance with their observations. The system is 
shown in the accompanying illustration of the interior of an inspection 
shed at Hamburg. When the fruit is auctioned later, the buyer 
under this system knows exactly the price he considers he should offer 
for each consignment. This matter has been mentioned before in 
previous numbers of the Journal, but it is considered of sufficient im¬ 
portance to justify a repetition. 

In addition to the markets of the United Kingdom and Germany, it 
must not be forgotten that the question of opening a trade with other 
European countries than these should be seriously considered. 

Possibilities of Trade with America. 

Speaking generally, the European Continent may be considered 
up to the present, as practically untouched by our fruit exporters. In 
addition to Ihe United Kingdom and Europe, good markets exist on 
the North and South American continent for our fruits. The chief 
difficulty in the matter of opening these up lies in our present inade¬ 
quate shipping facilities. The Argentine Republic has proved, during 
the past two years, an exceptionally good market for Tasmania^ fruits. 
Hobart possesses the advantage of a direct steam-ship service with the 
port of Buenos Aires, and all available space is booked by the Tas¬ 
manian growers. Even were this not so, however, shipments to Buenos 
Aires from Melbourne would, under present conditions, require tran¬ 
shipment at Hobart, and transhipments in connexion with transporta¬ 
tion of fruit over long distnees is objectionable from many points of 
view. On the North American Continent, profitable markets exist at 
Vancouver, San Francisco, and the cities along the Atlantic seaboard, 
but, in the absence of direct steam-ship service, the same difficulty 
exists in reaching these as is the case with shipments to Buenos Aires. 
There seems little doubt, however, that before long a direct service to 
San Francisco and Vancouver will become established. The opening 
of the Panama Canal also should bring tne cities of the United States 
within measurable distance of Victorian shippers. The recent decision 
by Congress to lower the Tariff on raw products imported into the 
United States should, when in operation, be a potent factor in assisting 
to open up a profitable trade between the Commonwealth of Australia 
and that country. If we desire to establish a trade with the North 
American Continent it will be essential that our fruits be put up under 
methods which have been in vogue in Canada and the United States 
for some years past. These methods provide for the packing of apples 
and pears under what is called the diagonal-numerical system. This 
has become so firmly established on the North American Continent that 
fruit put up under any other method does not command a ready sale 
The system will be fully explained in the following and subsequent 
articles. 


(To be continued .) 
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TOMATO CULTURE IN VICTORIA. 

(Continued from page 440.) 

By S. A . Cock, Orchard Supervisor, Bendigo and Northern District. 

Irrigation and Cultivation. 

The tomato is not a deep-rooting plant, and the leaf surface is 
large in comparison with its root surface. Evaporation from the 
leaves is considerable, and this, combined with its shallow feeding 
qualities, renders it necessary that frequent waterings should be given. 
Cultivation can be practised in the early stages of field growth with 
considerable ease, consequently, surface mulching will break up the 
capillary tubes and arrest evaporation, and hold the moisture in the 
soil at the height required for the plant. Later on, as the plant 
enlarges, cultivation cannot be so easily carried on. Evaporation from 
the untilled surface is increased, and more water is necessary for the 
requirements of the plant. To reduce this increased evaporation, it 
will be found a good plan to half fill the furrows with a mulching of 
straw manure. This arrests evaporation to a large extent, and also 
places food within reach of the plant. Various implements arc used 
in cultivation. For furrowing and hilling, a reversible mould-board 
plough is used, or a home-made implement, called a “ ditcher/’ having 
a mould-board on each side. For cultivation in the furrows after 
planting, a five-tooth cultivator is generally used, and for the purposes 
of hand labour the Spanish hoe is the most suitable. The general 
practice is to irrigate once a week during dry weather, allowing just 
sufficient water to fill the furrow or furrows. The furrows are then 
blocked, to hold the water, either singly or in groups, according to fall 
in the surface; the idea in irrigating tomatoes being to give every 
plant an equal share of water. In Plate 5, the system of irrigation is 
grouped into four furrows. The water is held in check in the distri¬ 
butary furrow at + by earth banked across the fall, the water flows 
along the lateral furrows, as indicated by the arrows, and when all 
the furrow's in the group marked A are filled, watering the ridges 1, 2, 
3, 4c. The bank across the distributary furrow is removed to the 
inlet of the first lateral furrow marked —, this holds all the water in 
this group, and the stream passes on down the distributary furrow to 
the next earth check -f wdiere it waters the group marked B. This 
group is then checked by removing the earth from + to — and the 
water passes on to the next check + and waters the group C. This 
is checked similarly to A and B, and the water passes on to the next 
check + and winters the group D, and so on if the sections are longer. 
The alternate groups E, F, G, are watered on the return. Supposing 
t) to be the last group to be watered on the downward journey, the 
check + is not removed, but the check -f- in the first furrow r of group 
E is removed to — across the distributary furrow, and when all the 
furrows of that group are filled the check + in group F is similarly 
treated, then group G, and then the water is shut off at the distributary 
channel, and passed on to the next distributary furrow marked K; 
this is similarly watered, and so on the whole field is irrigated. This 
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system can be worked to any number of furrows, according to the 
fall. If the fall be very slight, a great number of furrows in a group; 
if fairly steep, every other furrow is watered on the downward 
passage of the water, and the remaining ones on the backward journey. 
On very steep slopes the surfaces may be terraced, and the distributary 
furrows brought along the contour. The Chinese adopt the system 
described, working on flat surfaces. The main distributary channel 
is a permanent one in the centre of the path, as described under 
“ Planning Surfaces,’’ and shown in Plates 1 and 5. 

Under the system shown in Plate 7, an advantage is gained by 
using a large volume of water at one time. The distributary furrow 
is much larger than the lateral furrows. The water is brought along 
the distributary furrow to the end of the section, and spreads right 
and left along the lateral furrows, indicated by the arrows. This 
system is adapted to large areas on almost level surfaces. Should 
blocking in the distributary furrow be necessary to hold the water to 
any required level, temporary checks can be placed wherever necessary, 
by using a piece of canvas attached to a bearer of wood, and placing 
it across the distributary furrow. The furrows marked A may be 
used as drainage furrows in the event of heavy continuous rain, or 
alternately as distributary furrows. 

Plate 8 shows the distributary channel brought along the level with 
the lateral furrows following the fall. Under this system lateral 
furrows may be watered singly or in groups, according to the' volume 
of water used. Tf singly, then the earth check + in the distributary 
channel is turned back to — in furrow No. 1 after that has been filled 
or thoroughly saturated, this will depend on the fall and length of 
furrow; then No. 2 is similarly treated, and so on the water is passed 
along until the end furrow is reached. If watering in groups from a 
larger channel marked A, then the checks + are placed according to 
the number of furrows that will carry the volume of water passing 
through B at one time. These checks can be permanent, each group 
being served by an independent outlet, as shown. This system may 
also be worked in the opposite way, bringing the distributary channel 
down the fall and placing the lateral furrows along the level. 


Packing and Marketing. 

The tomato plantation should be picked over every day when the 
fruit begins to ripen. In picking for market the fruit should not 
be gathered until it shows pink on the blossom end. The fruit should 
then be taken to the packing shed, and assorted and packed according 
to its degree of colour: “ Ripe,” “ Medium Ripe,” “ Green.” All 
culls should be fed to stock or destroyed. Of these three grades, firsts 
and seconds should be made, making in all six grades— 

Ripe 


?> 

Medium 


Green 


ripe 


Grade No. 


Factory tomatoes need not be graded, but greater care should be 
exercised with regard to the quality of the fruit supplied. 
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The case used for transport is the long bushel case, and is generally 
adopted throughout the State. Separate wrapping of the fruit is not 
practised, but the eases should be lined with paper on the bottom and 
sides, and folded over on the fruit on the top after it is packed, and 
before the lid is nailed on. Packages should all be labelled with the 
name of the grower and the district, also the grade of fruit contained. 
In sending tomatoes over long distances special cool trucks should be 
used, and it is not advisable to send “ Ripe ” grade under any other 
method. To many growers these suggestions may seem somewhat ex¬ 
travagant. The present crude and slipshod method of handling 
tomatoes for market is not conducive to the best interests of the pro¬ 
ducer, and there should be just as much care taken in placing this fruit 
on the market as there is in placing peaches or any other dessert variety 
of fruit. 

(To he continued.) 


THIRD VICTORIAN EGG-LAYING COMPETITION, 1913-U. 

Monthly Report Ending 14tii July. 

The weather of the month under review has been of a somewhat 
mild nature compared with that of the last month, the morning 
temperatures on only six occasions falling between 33 and 39 degrees. 

Drizzling rain fell for several days in succession, the rainfall for 
the month being 143 points. 

Extremely cold winds blew on occasions, and one day a temperature 
of only 54 degrees at mid-day was registered. 

Although the climatic conditions were severe, egg production has 
increased by 386 eggs over the same month of the previous competition, 
the totals being 5,688 eggs last year against 6,074 eggs for the present 
competition. 

The feeding was similar to that of the former month in the 
morning, but at mid-day a slight proportion of maize meal was given, 
while at night the ration consisted of wheat 4 parts, cracked maize 
3 parts, and occasionally 2 parts stout white oats. In the w r et weather 
more maize than wheat was given. The pens that went into moult 
have started to lay, as have also the backward ones; still, there is 
room for improvement in them. The leaders of last month (Pen 6, 
Spotswood) have fallen back into third place (one hen being in 
moult), the second pen (No. 23, Gill) is now T in the lead with a grand 
total of 381 eggs. Pen 65, Lawson, has moved up into second place. 

The general health of the birds is excellent, all being bright headed, 
alert, and eager for their food. All traces of the mild form of chicken- 
pox have disappeared. 
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THIRD VICTORIAN EGG-LAYING COMPETITION, 1918-14. 

Commencing J 5th A'pril , 1913. 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 

Eggs iai<l durum Competition 

Position i;i 

"V*■ 01 Breed Vuinr ot Owner. April 15 June 15 Total to Competi- 

lcn k to to date—3 tiou. 

*Juu'14 .Tuly 14. months 


White Leghorns 


lllack Orpingtons 
White Leghorns 


Black Orpingtons 
White Leghorns 


Black Orpingtons 
White leghorns 


Black Orpingtons 
White Leghorns 


S C. White Lcghoi ns 
White Leghorns 


Black Orpingtons . 
White Leghorns 

R 0.Brown Leghorns 
White Leghorns 


Black Spanish 
White Leghorns . 


Golden Wyandottes 
Black Orpingtons .. 
White Leghorns .. 

Black Spanish 

White Leghorns .. 


I If. Gill . 

K A. Lawson 
J S. Spotswood 
Jno Gampbell 
Thukrll and Smith 
E H Bridge 
0 .1 Beatty 
T. W Goto.. 

A. Ross 

Jones and t'uitis 
W. O Swilt 
I). Fisher 
A H Mould 
T A. IVttigroxe 
I .1 K Bradley 
j Moritz Bros 
W Frathrrstonr 
If McKenzie 
0 II Busst 
0*o Ed wauls 
M if Novc 
W MeListei 
R W Po[w* 

F Hanuatord 
Morgan and Watson 
If llanhur) 

A Sellers . 

W Purvis . 
r B Bertolsnvier 
Percv Walker 
B Rolls 
M A Monk 
King and Watson 
(J. Hepburn 
St rank* Bros. 

1) Goiniie 
T S Dallimore 
Bedtern Poultry Farm 
B Rowlinson 
J. Sinclair .. 

O. W. Bobbins 
S Buscumb 
Go wan Bros. 

B. Mitchell 

P. H. Killeen 
W <}. Osborne 
12 Waldo n 

A Grecnhalgh 
G A Gent 
Glcudoll Bros 
S P. Giles . . 

A. H. Pad man 
\V. Dunlop 
\V. A. Rennie 
South Van Yean Poul¬ 
try Farm 
A. Stringer 
Schaefer Bros. 

W. H. Steer 
A. .f Jones.. 

J. Shaw 
Ja«. Me Allan 

C. L. Sharmun 
Jas. Ogden 

S. Brundrett 
Svlvarua Stud Farm. 
Watson and Bush- 
worth 

Jas Brigden 
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ORCHARD AND GARDEN NOTES. 

E . E. Pcscott, F.B.II.S., Principal, School of Horticulture, Burnley. 

The Orchard. 

The work of pruning should be completed before the end of 
August. This is particularly necessary this year, as every indication 
points to an early spring. The winter in June and July has been a 
very mild one; and in several districts, even at the middle of July, it 
was observed that the buds of various fruit trees were showing signs 
of sap movement, and were swelling and changing colour. 

For this reason, if the winter spraying has not been carried out, it 
should be done without delay. One of the most general winter sprays 
is red oil. The caustic properties of this oil are well known; and in 
order that no damage will arise from burnt buds, it is advisable to 
finish the red oil spraying immediately. Once the buds commence to 
move, all oil preparations should be kept from the trees. It has 
previously been stated that a strength of 1 in 30 of red oil is amply 
sufficient to destroy such pests as bryobia mite, scale insects, and 
wholly aphis; when the oil is used late in the season, it certainly 
should not be sprayed at a greater strength than this. Red oil may 
be emulsified by combining it with soft soap, using 1 lb. of soft soap 
to 1 gallon of oil; or it may be used in combination with lime, using 
1 lbs. of lime, dissolved in water, to 1 gallon of oil, afterwards 
reducing this down with 30 gallons of w r ater. Many of the red oils 
now sold are in a prepared form, the oil merely requiring the 
addition of a small proportion of washing soda to the water before 
mixing. Crude petroleum or kerosene may also be used in an emulsified 
form for a winter spray, but general practice has shown that the red 
oil is the superior of all oil emulsions. 

A watch will need to be kept for peach aphis, which makes its 
advent in the spring. This insect multiplies so rapidly, once it does 
appear, that, on the first indication of its presence, the trees should 
be sprayed with a strong tobacco solution. They should be examined 
on the day after spraying, and if any aphides are still alive, another 
spraying should be given. 

A vigilant watch, and constant sprayings in the early season, will 
check this pest and will be the means of saving much time next month 
wdien it will be urgently needed for other w r orks. Peach, almond, and 
Japanese plum trees are attacked by the peach aphis. This is also the 
season when the bryobia mite (red spider) is hatching and breeding. If 
the trees have received an oil emulsion in the winter, no danger may be 
feared from this mite. But if not, then an effort must be made to 
keep it in check by spraying the trees wnth strong nicotine solution 
or with one of the proprietary mixtures now on the market. The 
foliage and young buds are greatly damaged by the „ attacks of this 
mile, and so to allow full leaf action, it should be attacked before 
the flowers or foliage come. 

The work of planting will also require to be finished before the 
end of the month. Indeed, it is not advisable to defer planting even 
so late. It has often been advanced by growers that late-planted 
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peaches thrive far better than early-planted ones; but it is well to get 
the trees in as early as possible, in the event of the season setting in 
early. 

Preparation should now be made for planting orange and lemon 
trees. These may be lifted and planted out as soon as the season sets 
in warm; but the soil should be thoroughly drained and sweetened 
before these trees are planted in their permanent positions. No trees 
require so thoroughly an aerated soil as the citrus family; and, to 
insure successful growth, the ground should be placed in good heart 
before planting. Although the planting of this class of fruit trees 
may be delayed until midsummer, it is advisable to plant them as 
soon as the soil is warm enough to induce new root growth, so that 
they may thoroughly establish themselves during the first season. 

Vegetable Garden. 

The work in this section during the month of August is com¬ 
paratively light, provided that it has previously been kept up to date. 
The soil should be mellowing and sweetening, in anticipation of the 
planting of the main crop in a little while. 

Seeds of lettuce, tomato, cabbage, peas, radish, and broad beans 
may now be sown. Potatoes may be planted out. Where a frame and 
hot-bed are in use, celery, cucumber, vegetable marrow, tomato, and 
pumpkin seeds may be planted. 

All seedlings ready for planting out, such as cabbage, cauliflower, 
onion, and lettuce, may now be planted in the beds. Herbs of all 
descriptions should be sown. 

Flower Garden. 

Rose pruning should now be completed. At this time the buds 
are beginning to swell and show some prominence, and no check should 
be put in the way of their full development. A careful watch should 
be kept for the appearance of aphis, which should be washed off as 
soon as it is noticed. It is advisable to have a specific always on hand, 
ready made up, so as to kill the aphis when noticed. The aphis is a 
very rapid breeder, and delay of a few days means an enormous 
increase of this pest. Quite a number of specifics are useful in com¬ 
bating the aphis—soaperine, tobacco emulsion, strong soapsuds, 
Robinson’s pine spray, and pestend solution are among the useful 
remedies. Whatever is used, a good application should be given, and 
it should be repeated at frequent intervals, if the aphides remain. 

All herbaceous and similar plants may now be planted out in the 
beds; these include delphinium, cannas, shasta daisy, rudbeckias, 
salvias, perennial phlox, &c. These plants should be well fed, so as 
to allow them to make a rapid and vigorous growth. 

Weeds will need frequent attention, as they must be kept in check 
at this time of the year; they should be prevented from seeding in 
the beds. 

The planting out of shrubs may now be continued and completed 
as early as possible, so as to allow the roots to get a good hold of the 
soil before the hot weather sets in. Gladioli may be planted for early 
flowering, and as well, a few divisions or tubers of dahlias. 
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Perishable and Frozen Produce. 


Exports from Statu Deliveries from the 

(oversea). Government Cool Stores 

Description of Produce. - -- v - *--- 

Quarter ended J Quarter ended Quarter ended Quarter ended 
30(5.18 j 30.(5.12 30 (5 13. 30.0.12. 

Butter .. . . lbs. 2,‘240,200 ! 62.1,184 2,828,39*2 874,664 

Milk (dried) cases 1,690 2 

Milk (coned.)... . „ 22,336 148 119 1,205 

Cheese ... . . lbs. 39,000 26,040 56,480 4,800 

Ham and Bacon n 8,400 38,520 

Poultry .. . . head 13,605 3,705 176 2,224 

Eggs.dozen 33,261 25,149 

Mutton and Lamb carcases 168,173 171,469 1,170 11,520 

Beef... ... quarters 6,094 j 3,397 118 230 

Veal... ... carcases 1,561 ; 777 ... 65 

Pork. „ ] 287 2524 820 

Rabbits and Hares .. pairs 626,058 I 183,444 117,876 130,361 

Sundr ies ... _ lbs. I . 85,215 24,316 

8th July, 1913. R. CROWE, Export* Superintendent. 


Fruit, Plants, Bulbs, Grain, &c. 

Imports and Exports Inspected for Quarter ending 30/6/13. 


Description of 

i 

Imports. 

Exports. 

Description of 

Import*. 

Exports. 

Goods 

Inter¬ 

state. 

Oversea. 

Oversea. 

Goods. 

Inter- 

State. 

Oversea 

Oversea. 

Apples ... 

190 


104,264 

Maize 

4,390 

133 


do. (custard) ... 

71 

— 

- 

Melons .. 

— 

_ 

9 

Bananas, bunches . 

29,116 

73,410 


Nutmegs 

— 

330 

do. cases 

2,412 

29,000 


Nuts 

294 

2,335 

_ 

Barley ... 

33,826 

1 


Oat Hulls 

829 

_ 

_ 

Beans 

146 

891 

1 

Oats 

2,777 

492 


Blackberries 

259 

— 


Olives . . 

10 


. 

Bulbs ... 

3 

40 

136 

Oranges ... 

Passion Fruit 

47,540 

809 

134 

Cherries... 

— 

—- 

329 

236 


3 

Chillies ... 

— 

71 

— 

Paw Paws 

3 



Cocoa beans 

— 

2,610 

— 

Peaches ... 

_ 

_ 

20 

Cocoanuts 

21 

756 

— 

Pears 

5 

1 

6,454 

Coffee beans 

— 

2,749 

— 

Peas, dried 

9,788 

30 


Copra ... 

Fruit— 

— 

3,214 

— 

Pepper ... 
Persimmons 

— 

428 

30 

Canned 

— 

- 

2,919 

Pineapples 

Plants, Trees, &c... 

8,334 

_ 

191 

Dried 

— 

7,139 

16,472 

333 

171 

i 

441 

Mixed 

3 

6 

— 

Plums ... 

_ 

I 5 

Grapes ... .. | 

1 

_ 

5 

Potatoes 

48 


j 1,418 

Green Ginger 

6 

594 

— 

Quinces ... 


! _ 

! 2 

Hay 

— ! 

513 

— 

Rice 

4,782 

148,363 

i — 

Hops 

— 

368 

— 

Seed 

1,317 

14,357 

j 49 

Jams, Sauces, kc. ... 

— 

_ 

1,238 

Spice 

1 6 1 

Lemons ... j 

956 

76 

1,284 

Tomatoes 

16 


. 

Lentils ... 

— ' 

129 

— 

Vegetables 

Wheat, Grain, &c... 

678 

290 

5 

Limes . . 

16 

— 

— 

93 


1 __ 

Logs 

Linseed 

9 

2,000 

1,123 

— 

Y ams 

192 

1 

i 

1 

— 




Grand Totals ... 

148.700 

293,061 

135.409 


Tot*! number of packages inspected for quarter ending 30th June, 1913 = 577,170. 
lltb July, 1913. E. MEEKING, Senior Fruit Inspector* 
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Rainfall in Victoria—Second Quarter, 1913. 


Table showing average amount of rainfall in each of the 26 Basins or Regions con¬ 
stituting the State of Victoria for each month and the quarter, with the corre¬ 
sponding monthly and quarterly averages for each Basin, deduced from all available 
records to date. 



April. 

Ma,\. 

June. 

Quarter. 

Basin or District. 

Total. 

i 

> 

< 

Total. 

t 

V 

> 

< 

Total. 

Average. 

t 

H 

Average. 


points 

points. 

points. 

points. 

points. 

points 

points 

points. 

Glenelg and YVannon Rivers 

37 

217 

31 

281 

96 

349 

164 

847 

Fitzroy, Eumerella, and Merri 
Rivers 

Hopkins River and Mount 

108 

251 

270 

318 

127 

365 

511 

934 

132 

204 

20S 

253 

122 

299 

462 

756 

Emu Creek 









Mount Elephant and Lake 

79 

201 

190 

240 

127 

209 

402 

710 

Corangamite 

Cape Otway Forest 

181 

324 

414 

399 

193 

451 

788 

1,174 

Moorabool and Barwou Rivers 

100 

209 

320 

233 

168 

203 

588 

705 

Werribee and Saltwater Rivers 

125 

103 

280 

209 

193 

242 

598 

644 

Yarra River and Dandenong 

217 

307 

245 

311 

211 

374 

073 

992 

Creek 









Koo-wee-rup Swamp 

166 

305 

411 

308 

205 

377 

783 

990 

South Cl ippsland 

240 

384 

439 

.-in 

289 

418 

974 

1,113 

Latrobe and Thomson Rivers 

201 

293 

440 

282 

279 

377 

929 

952 

Macallister and Avon Rivers 

131 

103 

382 

1 153 ! 

393 

250 

906 

566 

Mitchell River 

OS 

211 

418 

227 i 

4S4 

280 

1,000 

718 

Tatnbo and Nicholson Rivers 

SO 

165 

510 

190 J 

564 

25 5 

1,160 

610 

Snowy River 

149 

220 

500 

270 

606 

404 

1,264 

900 

Murray River ... ... 

35 

136 

301 

178 

173: 

268 

509 

582 

Mitta Mitta and Kiewa Rivers 

OS 

204 

394 

295 

164 

505 

626 

1,004 

Ovens River 

72 j 

1 221 

302 | 

332 

233 

526 

607 

1,079 

Goulburn River 

1 09 

177 

312 ; 

250 

269 

351 

680 

778 

Campaspe River 

Lodaon River 

172 ! 

: 158 

254 i 

250 

226 

313 

652 

721 

125 

J 35 

205 

191 

J89 

249 

519 

575 

Avon and Richardson Rivers 

103 

117 

208 

170 

76 

223 

387 

516 

Avoca River 

OS , 

120 

220 

178 

108 

226 

426 

530 

Eastern Wimmera ... 

05 

139 

201 

! 227 

57 

300 

353 

666 

Western Wimmera... 

115 

159 

81 

' 207 

27 | 

265 

223 

631 

Mai lee District 

00 

103 

107 

152 

21 | 

186 

254 

441 

The whole State 

104 

182 

2«i 1 

230 

183 ! 

! 303 

553 

715 


I0tl» July, 1913. 


X U - too points 


1 inch. 

H. A. HUNT, 
Common wealth M eleorotoyi 


REMINDERS for SEPTEMBER. 

LIVE STOCK. 

Houses.— Still continue to feed stabled horses well; feed green-stuff if 
available. Continue rugging to encourage the shedding of the coat; good 
grooming will also be beneficial. Continue giving hay or straw to grass-fed 
working horses. Feed old and badly-conditioned horses liberally. 
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Cattle. —Cows should still be rugged, but coverings should be removed 
frequently, in order to enable the animal to got rid of the old coat; or, better 
still, a good curry-combing may be given. Continue hay or straw. Look up 
treatment for milk fever in Year-Boolc of Agriculture , 1905, and treat cattle 
accordingly. Give calves a good warm dry shed. Give the milk to young 
calves at blood heat. 

Pics.—Supply plenty of bedding in warm well-ventilated sties. Keep sties 
clean and dry, and feeding troughs clean and wholesome. Sows may now be 
turned into grass run. If pigs are lousy dress with kerosene emulsion or 
sulphur and lard, rubbing well into crevices of skin, and disinfect sties. 

Shf.ep. —In early districts shearing early gives wool free from grass seed 
and dust, and assists fattening of sale sheep. Lambs unlikely to go for 
freezing thrive better when shorn. Where insufficient knowledge of grading 
crossbred wool exists, draft the coarse sheep from the fine into paddocks or 
into the shed at shearing time and shear and hale separately. Clean all 
“ daggy 9 * sheep before bringing them on to the shearing board. Clear care¬ 
fully all straw, chaff, &c., from shearing floor and wool bins. 

Poultry. —September is one of the best months for hatching. Incubators 
should be kept going, and broody hens set. Care must be taken to keep down 
vermin, as they now breed quickly; use sprays in houses and Insectibane or 
Pestend in nests—nothing stunts chickens quicker than vermin. The food for 
young chicks should be fine oatmeal, stale bread crumbs or biscuit meal, a 
little calcined (di3 f ) bono, and a pinch of powdered charcoal. Slightly moisten 
with new milk. Make the whole friable, and feed frequently (** little and 
often ’ *) just as much as they will readily cat, as an excess of food only sours 
and disturbs their digestive organs. Do not feed animal food yet. Milk is 
safer, and answers same purpose. Keep chicken’s feet dry—wet grass causes 
a chill; and once the birds are chilled, trouble may be expected. 

CULTIVATION. 

Farm. —Plant early- potatoes, and work up fallow for the main crop. Keep 
fallow for summer forage crops well worked up with the disc and barrows. 
Make early sowings of mangolds, beet, field carrots, and turnips. Push on with 
tho fallowing in the Northern Districts. Prepare land for tobacco seed Tmds 
by burning rubbish on the site; afterwards work up to depth of three or four 
inches. 

Orchard. —Commence spring ploughing; plough in leguminous crops for 
green manure as soon as the plants are in full flower. Finish grafting early in 
the month. Spray peach and apricot trees with Bordeaux mixture as the 
blossom buds are opening, as a preventive against *‘ leaf curl 99 and tl shot 
hole fungi; watch for peach aphis, and spray when present with tobacco 
solution. 

Flower Garden. —Cultivate and work up the surface to a flne tilth—clear 
out all weeds. Water newly-planted shrubs, &c., if the weather is dry. Plant 
out cannas, early dahlias, chrysanthemums, gladioli, and other herbaceous 
plants. 

Vegetable Garden. —Plant out seedlings. Sow seeds for summer use, such 
as tomatoes, cucumbers, marrows, pumpkins, melons, &e. Plant out tomatoes, 
and shelter till frosts are over, Iloe and work up the soil surface. 

Vineyard, —Plantation of young vines (grafted or ungrafted) should be 
concluded before the commencement of September; pruning of old vines like¬ 
wise, as well as tying down of rods on long-pruned vines. Prune recently- 
planted vines just before buds commence to swell (if not pruned when planted), 
^cutting strongest cane back to two buds. Do not delay this work until buds 
have shot, as this seriously weakens the young vine. Towards middle of month, 
field grafting may be commenced, if weather be fine and warm. If cold and 
wet, postpone until October. Swab with acid iron sulphate vines which showed 
signs of Black Spot last season. To avoid burning, this must be completed 
before the buds commence to swell. Cultivation (scarifying or discing) must 
receive attention when soil is in suitable condition. 

Cellar .—Conclude spring racking early in month, if not already done. Fill 
up, regularly, all unfortified wines. 
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THE MILLING AM) BAKING QUALITIES OF 
VICTORIAN WHEAT. 

/>// « 1 . E. r. / ciehardson , 1 / 1 It.Se., Superintend* ni of Agriculture: 
I*, h*. Scott , Chemist tor A<jrtculture, and J\ II Winslow, Depart¬ 
mental Miller. 

I.—Introduction. 

In llu 1 pioneering stages of the wheat industry in Australia it 
was only natural to expert that the pioneers, owing primarily to the 
relative scarcity of labour and capital, on the one hand, and the relative 
cheapness of virgin land on the other, would adopt extensive methods 
of culture, in which large acreages were annually cropped and small 
average yields obtained. As the industry developed, local production 
soon overtook local consumption, and the necessity thus arose for the 
exportation of the surplus. The prices of the commodity came to be 
governed by the world's markets, and. through the stress of outside 
competition, the rise in local land values, and a falling off in soil fer¬ 
tility, the necessity for more intense methods of culture became 
obvious. The result was reflected in the vastly improved methods of 
wheat growing adopted during the last decade, and a series of large 
harvests. 

But while our wheat growers have made great advane.es in the 
adoption of up-to-date machinery, improved methods of cultivation, 
soil fertilization, and crop rotation—it is a matter for regret that the 
methods of marketing and financing the crop are the same as those in 
vogue when the industry ■was in its infancy. Wheat is still sold on 
the f.a.q. basis, a system which gives the grower no encouragement 
to produce a prime product, or to trouble about such questions as the 
milling quality of the grain he raises. 

The recent report of the Royal Commission on the marketing of 
wheat very forcefully pointed out the manifold objections of the exist¬ 
ing system of marketing, and strongly advocated, coincident w r it.h the 
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installation of bulk handling, the adoption of four permanent grades 
for standards of quality, namely, (1) hard milling wheats, (2) No. 1 
export, (3) No. 2 export, and (4) wheat of no grade. 

It would appear with every natural product exported, save wheat, 
the question of quality is a paramount factor in the determination of 
the market price. The value of butter, lamb carcases, and fruit is de¬ 
termined by their quality, and, consequently, these products are regu¬ 
larly and systematically graded for export. With wheat, however, the 
man who produces a prime product does not ordinarily receive any 
more Ilian the grower who is indifferent or careless in the preparation 
of the sample. 

That this system of marketing is most unsatisfactory must be ob¬ 
vious to the most casual observer, and until some system of grading 
.Australian wheat according to quality is permanently adopted, the 
wheat will not realize that high price in the world’s markets to which 
its specific qualities entitle it. 

The immediate result of the f.a.q. system of marketing is that the 
farmer’s attention has been concentrated solely on those varieties of 
wheat which give him heavy yields per acre, irrespective of the quality 
of the grain. The result has been that the growing of varieties of 
wheat of high milling and baking quality has been neglected, partly 
because these varieties arc generally less prolific and partly because 
insufficient encouragement has been given by the trade for the produc¬ 
tion of these high quality wheats. The attitude of the farmer is, of 
course, perfectly rational; as, while existing conditions of marketing 
continue, it is idle to expect him to grow any other than the most pro¬ 
lific varieties of wheat. IIis ideal variety of wheat must, therefore, he 
the prolific variety—one which will fill the hag. The miller, on the 
other hand, prefers those varieties which will mill readily and yield 
on milling a high percentage of Hour of good colour, since the greater 
the yield of flour of quality in comparison with the offal, the greater 
will be his profits. 

The ideal variety for the baker is one which yields a Hour of high 
strength, i.e ., a flour which will yield a maximum of well-piled loaves 
of bread of good colour, texture, and quality per sack of flour. 

The wheat breeder’s ideal is to produce a variety which will com¬ 
pletely satisfy the farmer, the miller, and the baker, and the problem 
in all countries where wheat breeding is actively carried on is to pro¬ 
duce varieties which are prolific, and which on milling yield a high 
percentage of flour of good colour, high strength gluten content, and 
of good baking quality It is commonly supposed that prolificacy and 
quality in wheat are necessarily opposed—that it is not possible to 
combine in the one variety high yielding capacity and high milling and 
baking quality. This impression has probably gained ground because 
varieties of high milling qualify at present grown in Australia are fre¬ 
quently poor croppers. But in the Red Fife wheat— the Hard Red of 
Manitoba—we have an instance of a variety which is tlie best yielder 
in several Canadian provinces, and withal a wheat of excellent milling 
and baking quality. The home-grown wheats of England are invari¬ 
ably soft, white, of low strength, and, in comparison with foreign 
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wheats, sell at reduced rates. BifFen, of Cambridge, has produced a 
cross-bred variety, which, grown in England, is not only as prolific as 
ordinary English wheats, but lias a strength nearly equal to the best 
Manitoban wheat. 

Can High Strength Wheats be Produced in Australia? 

It was formerly thought that wheats of exceptional strength could 
not be produced under Australian skies—that there was something in 
our climate which prevented locally-grown wheats from rising beyond 
a certain measure of strength and gluten content. A considerable 
amount of work has been done on the influence of climate on the com¬ 
position of wheat, and it will be necessary in subsequent articles to 
review this matter in considerable detail. It is only necessary to point 
out here that while the quality of the grain is in a large measure de¬ 
pendent on the climate, it is also an inherent characteristic of the 
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variety. Varieties have, indeed, been evolved under Australian con¬ 
ditions by the late Mr. Farrer. of New South Wales, which are equal 
in milling quality to any wheats in the world. Unfortunately, as 
already indicated, these varieties generally give indifferent yields when 
grown in the field. They are, therefore, not popular with farmers. 
A great advance will be made when Australian varieties of wheat are 
evolved which will combine high yielding capacity with high milling 
and baking quality. 

In the evolution of such wheats the experimental fiour-mill and 
baking oven will be of invaluable assistance. In the work of wheat 
improvement they form the natural eomplement of the experimental 
field plot. The field plots enable comparisons to be made of the rela¬ 
tive prolificacy of different varieties under identical soil conditions. 
The experimental flour-mill provides exact information regarding the 
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milling qualities of the different varieties, whilst the experimental 
baking oven enables judgments to be passed on the value of the flour 
for bread-making purposes. 

Departmental Flour-mill. 

During the past year a small milling plant and an electrie baking 
oven have been installed in the Department for the purpose of conduct¬ 
ing milling and baking tests with Victorian v heats and flours. Similar 
mills have been in operation in New South Wales, Queensland, South 
Australia, and "Western Australia for some years past. The primary 
purpose of these mills has been to assist in the work of wheat iniprove- 
.. . meat. The systematic im- 

1ft ' A 1 (Bflb provement of wheat in 

^ ^ 1 ■ ■ milling and baking quality 

by any of tin* recognised 
methods of breeding would 
be incredibly laborious 
without the assistance of 
such an experimental null. 
Such improvement would 
necessitate the separation 
and culture of each strain 
or variation in any cross¬ 
bred until sulliciont quan¬ 
tities of wheat accumulated 
to perform a milling test in 
an ordinary mill. With 
this specially constructed 
experimental flour-mill as 
small a quantity as 1 lb. of 
wheat can be used for a 
milling test, and the work 
of improvement thus 
shortened at least two to 
three years. It thus be¬ 
comes possible to readily 
eliminate among a group 
of new varieties of equal 
prolificacy, those strains which are wanting in milling excellence. 
Apart from its use to the wheat breeder, these mills are of service to 
millers, the wheat grower, and the shipper. 

.Repeated tests have demonstrated that these small experimental 
mills will give as accurate an indication of the milling quality of the 
flour from 1 lb. of wheat as can be obtained in a commercial mill from 
the milling of 40 bags of wheat.* 

Moreover, the milling products obtained from the experimental 
mill from a given sample of wheat are practically identical with those 
obtained from a commercial mill. That they are of service to the 



Fig. 2.—Electric Baking Oven. 


* Vide “ Milling Experiment*," Bulletin No. .»2, South Auntralian Department of Agriculture. 
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miller is indicated by the fact that nnmv milling firms in America and 
on the Continent have installed these small mills, and systematically 
and thoroughly test various parcels of grain before running the wheat 
through the ordinary mill. The wheat grower may get information 
as to the milling quality of his wheat and probable value of such grain 
to the miller. Also the mill will be of service in connexion with the 
adjudication of wheats entered for eompetition at agricultural shows. 
For many years past, the wheats competing for prizes at Sydney and 
Adelaide Koval Shows have been tested on the departmental mills, and 
points awarded for sueh definite qualities as ease of milling, percent¬ 
ages of milling produets, eolour, strength, and gluten content of the 
Hour. 

The electric baking oven enables 1 he flour tests to be carried out 
still more extensively, and provides exact information regarding the 
quality of the bread that eau be made from a given sample of flour, 
and the colour, volume, texture, and quality of the loaf. 

During the present year some investigations relating to the milling 
and baking qualities of some of the more commonly grown varieties of 
wheat have been made, the results of which will lx* made available from 
time to time in this Journal. Much of the work done has been of a 
preliminary character, Imt it is proposed, immediately after the coming 
harvest, to make a systematic examination of the chemical and milliug 
qualities of tlx* wbefit grown in each of tlx* wheat districts of tlx* State. 
l r p to the })resent, the work has been confined to two centres, Longere- 
nong m the Wimmera, and Rutherglen in the north-east. Before con¬ 
sideration is given to nn\ results, and by way of prelude to future 
discussions, it will he necessary to review very briefly the structure of 
ft grain of wheat, the chemical composition of the grain, what consti¬ 
tutes milling and baking quality in wheat and flour, and the prin¬ 
ciples involved in the milling of wheat and baking of bread. 


Structure of the Grain. 

A grain of wheat is composed of three distinct parts - 

(a) Protective covering. 

( b ) Germ or embryo. 

(c) The endosperm. 

The protective covering consists of a series of more or less well 
defined layers, at least five in number (Fig. 3). These various coats 
or layers serve as a protection for the germ and endosperm. In the 
process of milling they become detached from the remainder of the 
kernel, and collectively form the bran. The most important of the 
various layers in the protective eoat is the nlcurone layer, which con¬ 
sists (Fig. 3) of large more or less rectangular cells, with thick cell 
walls containing oil and granular nitrogenous matter. It. is frequently 
called the gluten layer, though this is a misnomer, as the gluten found 
in the flour is derived from the starch cells of the endosperm, and not 
the aleurone layer. 

The Germ, or Embryo is situated at the end opposite the brush, 
and is the portion of grain destined to form the future wheat plant. 
It is rich in protein, fat, and oil, and contains but little starch. 
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Opinions differ* as to whether or not tilt* germ should he removed from 
the flour; but the balance of evidence ifc in favour of its removal. The 
presence of the germ tends to discolottr the Hour, and the high per¬ 
centage of oil and protein tend to iiftpair the keeping quality, and 
develop rancidity, and it is therefore generally removed in the pro- 

of milliner 



IMiotn.j |C (' Bnlti-bank 

Tig. 3.—Longitudinal Section of a Grain of Valient, showing the internal strueture 


The Endosperm .—This occupies ftom 7f> to 80 per cent, of tin* 
keriu*!. It acts as a storehouse of food for the young plant during the 
time it is seeking to establish itself in.the soil. It is composed princi¬ 
pally of starch cells, large elongated eflls, with their long diameters ar¬ 
ranged radially to the surface of thd wheat berry. The starch cells 
consist of an outer covering of cellulbse, containing numerous starch 
grains and a considerable amount of gluten. It is the endosperm 
which forms the flour in the process hf milling. 

Chemical Composition of Wheat. 

A grain of wheat consists of a Lumber of ingredients of varied 
chemical composition. For convenience, these* ingredients are gene¬ 
rally arranged in six groups, as follow:— 

Moisture, 

Protein, 

Crude fibre, 

Ether extract, * 

Nitrogen free extract. Ind 
Ash. 

A representative sample of J Victorian wheat (f.a.q. sample, 
1911-12) gives the following analysis:— 

Per cent.. 


Moisture . ... 10.43 

Protein 11.26 

Crude fibre .,/ 2.32 

Nitrogen free extract .6 71.97 

Ether extract ,i . . . 2.79 

Ash L. ... . . . 1.23 
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IVhen wheat is heated in an oven at a temperature of boiling water, 
it loses weight. This loss of weight represents the moisture. If the 
dried portion be further heated to dull redness in a current of air, a 
small whitish residue remains—the asli—whilst the portion incine¬ 
rated is the organic matter. This organic matter, which constitutes 
the greater portion of the grain, may be divided into two groups— 

(a) Nitrogeuous, represented in the above analysis as protein. 

(b) Xou-nitrogenous, including the fat or ether extract, car¬ 

bohydrates or nitrogen free extract, and crude fibre. 

These proximate constituents may now be considered seriatim. 

Walt r .—The amount of water present in wheat varies consider¬ 
ably, according to the district in which it is produced. Generally 
speaking, the lover the percentage of moisture the better the quality 
of the wheat A high percentage of moisture in a wheat is objection¬ 
able, because it not only leads to loss in weight of the mill products, 
but als<* tends to make the Hour unstable and liable to fermentation. 

Brutcin .— The most important constituent in the grain is the pro¬ 
tein. It is tin ingredient responsible for the repair of muscular tissue. 
The proteins are complex bodies, and vary in their chemical properties. 
Typical proteins are white of egg, casein, and gluten of wheat. The 
proteins contain on an average lb per cent, of nitrogen. The 
quaulity oi crude protein present in a wheat is therefore obtained by 
multiplying tile percentage of nitrogen by 6.25. Besides the proteins, 
there* is always a small amount of non-protein matter in the grain. 
The amount, however, is so small that it may be considered a neglig¬ 
ible quantity as far as comparative examinations are concerned. The 
non-proteins are called amides or amino-compounds, and they are gene¬ 
rally found in greatest quantity in young, immature plants. The most 
important of the proteins in wheat is gluten, the name given to the 
sticky-elasne mass obtained when dough is kneaded in a stream of 
water until the whole of tin* starch is removed. The gluten is really 
composed of two proteins -gliadin, soluble in a 70 per cent, alcoholic 
solution, and glutenin, which is insoluble. Besides these proteins, 
three others have been isolated, leucosin and proteose, soluble in 
water, and edestiu, soluble in a 10 per cent, salt solution. According 
to Osborne and Vborhees, # the relative amount of the various pro¬ 
teins in the wheat kernel are as follow':— 

Eeueosin 
Proteose 
Edostin 
Glitemn 1 
Gliadin ) 

Ether Extract .—This extract contains not only the fat, but also 
all the other matter soluble in sulphuric ether. In wheat, the extract 
is practically pure fat. It is of a light yellow colour, darkening on 
exposure to air. This fat is liable to become rancid on keeping, hence 
the necessity for the removal of the germ which is rich in fat, from 
the flour. The fat consists of several fatty acids, principally oleic, 
in combination with glycerine, as glycerides. Like the carbohydrq^* 

it is composed of carbon, hydrogen, and oxygen, but it contains a jprtch 

~ —-— - - 

* 0««bomp and Voorhees —American Chemical Journal, Vol.\i 


Per cent. 
0.3 0.4 
0.3 
0 (>-0.7 

9.50 
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higher percentage of carbon than the carbohydrates. When burned, it 
gives two and a half times as much heat. 

Carbohydrates .—These include crude fibre and nitrogen free ex¬ 
tract. They contain, among other substances, the following:—starch, 
sugar, dextrin, cellulose, pentosans, &o. 

The crude fibre is that portion of the wheat which resists the sol¬ 
vent action of a weak boiling solution of—first, sulphuric acid, and 
afterwards, weak caustic soda. The residue remaining undissolved 
consists of a mixture of cellulose, pentosans, and lignin. 



Pig. 4.-- Trnnsx erne Softion of Federation Wheat. % 400, Showing Ktiurt uro of 
Protective CVmt*> and Endosperm. 

(fi) Epidermis , (b) Epiraip (c) Endoe.trp, (r/) Testa, («*) Aletmm * Iu\ ei , (/) Endosperm 

Cellulose is closely related to starch, and can be found almost pun* 
in cotton-wool after the fat lias been extracted from it. The lignin 
is of a more woody nature, and forms the greater part of the outer 
cell walls of the berry. The cellulose is that portion which encloses 
the starch and aleurone cells, and is the material which gives form and 
structure to the plant tissue. Pentosans aid the cellulose in giving 
substance to the plant tissues. They differ from cellulose in being 
soluble in dilute aeids. They are so ealled because they yield a sugar 
containing only five atoms of carbon to the molecule. They are ren¬ 
dered soluble by the digestive fluid, and can be utilized as food. 

The nitrogen free extract.—This includes all the other constituents 
not included in the other groups. Owing to the number, and all pos¬ 
sessing more or less the same chemical characteristics, they are 
generally determined by difference. This group includes all the 
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carbohydrates other than those mentioned under the crude fibre 
group. The term carbohydrates is applied to a class of bodies com¬ 
posed of carbon, hydrogen, and oxygen, which contain twice as many 
hydrogen as oxygen atoms in each molecule, the hydrogen and oxygen 
being present in the same proportion as in water—two of hydrogen to 
one of oxygen. Standi is the most important carbohydrate found in 
Hour, and constituting about 55 per cent, of its bulk. It is, therefore, 
of importance, as it is the principal food-stuff in bread. In sound 
wheat, the starch granules are whole; should the wheat be soaked with 
water and become heated, or in the event of the wheat being sprouted, 
these starch granules become pitted, and portion of the standi is con¬ 
verted into sugar and dextrin. 

liesides standi, there is always a small amount of sugar and dextrin 
found in wheat. In sound wheat, the sugar present should be as cane 
sugar. If present as maltose, this indicates that a partial change has 
taken place through the hydrolysis of portion of the starch by 
enzymes into maltose. The presence of dextrin is due to the same 
cause. 

Ash .—The ash is of considerable importance from an agricultural 
point ol' view. Whilst the organic portion of the plant may be wholly 
obtained from the air and from water, the inorganic or mineral por 
lion is obtained exclusively from the soil. In view’ of the prominence 
given to the ash constituents in recent discussions on strength, w r e 
append the average analyses of the ash constituents of ten typical 
Victorian wheats:- - 

Average Ash Analyses of Ten Typical Victorian Wheats. 


Ferric oxide (Fe.O^j 

Per cent. 
0.50 

Alumina (A1*0>J 

0.58 

Hrown oxide of manganese (Mn 3 <) 4 j 

1.62 

Id me (0»O) 

a. 72 

Magnesia (MgO) 

14.61 

Potash (K^O) 

29.93 

Soda (Na$D) 

3.24 

Chlorine (Cl) 

0.90 

Sulphuric anlmlride (So s ) 

3.02 

Phosphoric anlndride (P 2 0*) 

40.87 

Silica (SiOj) 

1.51 

Total 

100.50 

Less Oxygen *=- Chlorine 

0.50 


Commercial Testing of Flour. 

Tn judging the commercial value of a flour, the miller and baker 
are guided largely by the colour, strength, gluten content, and flavour 
of the flour. 

Colour .—The colour of the flour is very important to the miller, 
and his constant aim is to produce a flour w T hich will yield, on baking, 
a loaf of snow-wdiite colour. The consuming public have got into the 
habit, whether rightly or wrongly wo need not consider here, of judg¬ 
ing the quality of bread by its colour. Dark-coloured bread, such as 
would be made, e.g., from certain durum wheats, would be looked 
upon with grave suspicion by the consuming public, accustomed for 
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long years to white bread. It docs not follow that the snow-white 
bread is more nutritions than the dark-coloured bread made from the 
llour of certain varieties of wheat. Indeed, experiments have demon¬ 
strated that certain of these varieties produce bread of greater dietetic 
value than bread from the white wheats. 

The point is that the public demand snow-white bread, and the 
miller seeks to meet that demand. Hence the reason for the “ bleach¬ 
ing ” of many of the darker Hours with nitrogen peroxides so com¬ 
monly practised in America during recent years.* Such bleaching, 
however, is quite unnecessary with the greater number of Australian 
varieties, for these have obtained world-wide renown on account of 

the excelhnt colour of 
the flour. One of the 
reasons why Australian 
wheat is so prized on 
the English market is 
that it \ ields, on milling, 
a flour of excellent 
colour, and is therefore 
of the greatest value for 
blending with the darker, 
but more glutenoiis and 
stronger, foreign wheats. 

The test generally 
employed for judging 
the colour of the flour 
is the well-known IV- 
kar's test. A simple 
method of carrying out 
this test is to take a 
small glass slide 8 inches 
x 1 inch, ground on one 
side, and. with a spatula, 
firmly compressing a 
small quantity of flour 
on the rough side of tin* 
glass, and immersing 
the whole for a- few 
seconds in water. On 
allowing tlm mass to dry, 
the surface of the flour forms a firm continuous skin, and changes to 
a colour characteristic of the variety. The majority of Victorian- 
grown wheats have a creamy colour. Wheat from Gippsland gives a 
dull, dead white colour. Durum wheats yield a flour of deep yellow 
tint, whilst a few varieties of this species—Medeah, Huguenot, &c., 
show patches of dull brown. Flour of a grey or light yellow colour 
usually gives a good white loaf. 

Strength .—A strong flour from a baker's point of view is one that 
is capable of absorbing a large quantity of water and of yielding a 
large quantity of W-d of good shape and texture per sack of flour. 



Vide “ Wh(*a.t uul it* C.iitiv’^tum,” p. Journal of Aynculture> February, 1912» 
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Jago* defines stnjgp'th as the capacity of the flour for producing a 
bold large volume^ well-risen loaf. The Home-grown Wheat (Com¬ 
mittee f defines 9 #trong wheat a# one which yields flour capable of 
making large W|JI piled loaves. It is evident, therefore, that a baking 
test is uecessqffsy * n order to ojjtain the requisite information. 

The quq#ion of what constitutes the strength of flour from a 
chemical sjtfmd-point has ^ven rise to a number of investigations of 
more or J^ss practical significance. A brief natntte of some of them 
will now be outlined, fiver since the researches of Messrs. Voorhecs 
and Osjborne into the composition of the proteins of wheat up to recent 
times the opinion was generally held that the gluten content was a 
prominent factor in determining the strength of the flour This may 
be partly accounted for by the fact that a high gluten content was 
generally associated with a strong Hour, and that gluten possessed a 
certain amount of tenacity which enabled it to hold and enclose tin* 
carbon dioxide gas generated during the baking process through the 
agency of the veasf. Exception was taken to this opinion, it being 
found that it does not always follow that high gluten wheats give such 
large well-piled loaves as some other wheats containing a lower per¬ 
centage of gluten. The failure on this point led to a series of inves¬ 
tigations into the difference of the quality of the gluten from a physical 
and chemical point of view. 

The water-absorbing power of the gluten was then examined by 
comparing the difference in weight between the wet and dry gluten. 
The expansion of the gluten was also determined by means of an in¬ 
strument designed for the purpose—tin* aleurometer—the gluten being 
heated up to the temperature of the baking oven, and the expansion 
measured by a scale. Both these tests have been accredited with afford¬ 
ing some indication of the strength with indifferent results. Gluten, 
as has been stated previously, is mainly made up of two separate pro¬ 
teins -glaidin and glutenin. That there might be some quality due 
to the ratio of the one to the other of these two proteins has occasioned 
a good deal of work of an investigational character. Guthrie (Aus¬ 
tralia;, Fleurenl (France), and Snyder and Guess (America) have 
been prominent workers on this question. 

The results of these investigations were of a variable nature, hut 
they demonstrated conclusively that neither the absolute percentage 
of glaidin nor the ratio of the glaidin to the* glutenin, or to the total 
protein, were satisfactory indicators of the strength of a Hour. 

Professor T. B. Wood, of Cambridge, says that strength is a com¬ 
posite of two factors; one which is responsible for the size or volume 
of the loaf, whilst the other is responsible for the shape. As the result 
of a series of laboratory investigations he is of the opinion “ that the 
size of the loaf depends on the presence in Hour of a ferment which is 
able to change the starch of the Hour into sugar when provided with 
moisture and warmth as it is in the dough during the proving stage.” 

The sugar so produced provides food for the yeast, thus producing 
a stronger growth and evolution of carbon dioxide gas. On the other 
hand, the shape and texture of the loaf depends on the quality of the 


* Jago —Technology of Rreadmaking. 

t Home Crown Wheat Committee of the National Association ot British ami Tiish Milleis 
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gluten. This in turn depends on the soluble salts contained in the 
Hour. Wood cone hides from a comparison of the soluble salts in high 
and low strength wheats that high strength wheats contain (a) a 
higher percentage of soluble phosphates, (b) a higher ratio of magnesia 
1 o linn*, (r) a lower percentage of chlorides and sulphates, than low 
strength wheats. 

It will be seen from the foregoing brief resume that the problem as 
to what factors constitute strength in hour is very intricate, and at 
the present time there is certainly no unanimity of opinion as to the 
cause of strength, and as to how the strength may best be estimated. 
For many years past, however, it has been the custom in agricultural 
laboratories to use the water absorption capacity of the flour as a 



Fig. 0.—Kjcldahl Digestion Apparatus for Nitrogen Determination. 


measure of the strength. When such determinations are supplemented 
with baking tests, accurate and reliable information can be gained as 
to the strength of different varieties of hour. 

The water absorption capacity is determined by running from an 
ordinary burette sufficient water to make with 40 grams of flour a dough 
of a consistency fit for baking. This consistency is, of course, a matter 
of judgment, hut, when baking tests are correlated with determination 
of the water-absorbing capacity, the operator can soon accurately deter¬ 
mine the consistency most suitable for baking. The measure of 
strength, or water-absorplion capacity, is usually indicated in quarts 
of water absorbed per sack of hour. Thus a hour with a strength of 
48 would require 48 quarts of water to be added to a sack of hour 
(200 lbs.) to make a dough fit for baking. The water absorption test 
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is one which is very simple, and can very readily be performed by any 
miller or baker. 

Wh eaten flour differs from all other cereals in that, after it has 
been made into a dough with a little water, it is possible to wash away 
the starchy portion, and leave a sticky adhesive residue, consisting 
mainly of proteins called gluten. Gluten is generally considered as 
one of the most important constituents of flour. The physical proper- 
ties of a Hour may be said to depend on the quantity and quality of 
this material, since it is owing to the gluten that the baker is enabled 
to make a dough fit for baking. The carbonic acid gas produced by 
fermentation in the dough becomes entangled in the gluten, and 
gradually distends it during the rising of the dough and the baking 
of the bread. For a (lour to be of good baking quality it is obvious 
that there must be a sufficient quantity of gluten present in the Hour 
to retain the gas produced during fermentation, and the quality of the 
gluten must be such as to confer elasticity on the dough. Whilst the 
gluten must be highly elastic, and readily yield to distention without 
disruption, it must also be sufficiently rigid to maintain a good shape 
during the process of baking. 

Gluten varies greatly in quality and colour. Some glutens are 
hard and brittle, others tough and elastic, others too elastic and with 
little or no gas-holding power. The colour varies from grey to brown. 

(To be continued.) 


CUT WORMS. 

The Agrotis and other allied caterpillars, only too well known as 
cut-worms, have proved by far the worst scourge which Victorian vine¬ 
yard reconstitution has had to contend against. Where active steps 
have not been taken to combat them, complete failure of an otherwise 
faultless plantation has several times occurred. In the case of planters 
lacking previous experience of the pest, irreparable damage has some¬ 
times been done before the cause of the trouble was even suspected. 

Growers are now on their guard, and by the methods detailed in 
the Journal for July, 15)11, more especially by the use of arsenical 
baits, have been able to protect themselves completely, even in so bad a 
season as the last one, when cut-worms were unusually abundant. This 
has been at the cost of much vigilance and the repeated spreading of 
baits, necessitating the expenditure of much time and money. 

In Lc Progres Agricole of 20th July last, a novel plan of campaign 
against the pest is described by a Southern French vineyard pro¬ 
prietor, Baron Duplessis de Pouzilhac. Being strongly recommended 
by Professor Degrully, of Montpellier, it can confidently be brought 
under the notice of Victorian vine-grow r ers. 

The new method comprises two distinct phases—1st, the decoying 
of the caterpillars by means of vegetable baits; 2nd, their ultimate 
destruction w r ith a corrosive liquid. 
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The bait recommended is a small patch of peas, eight seeds are 
enough for a patch, which should he sown near the vine, and early 
enough to be up before the lalter starts to grow. Out-worms, it seems, 
eat peas greedily; so long as these last, the vine is safe. The growing 
of peas, 1o decoy the pest away from the vine has been previously re¬ 
commended in France. It is the second phase, the destruction of the 
caterpillars, which is new. The patch of peas serves to gather the cater¬ 
pillars into a limited area, where their presence can be ascertained, and 
where they can be easily destroyed. 

Various liquids wore tried for the latter purpose, many of which 
failed to wet the skin of the insect. A 3 per cent, solution of com¬ 
mercial c rosy line or creoline* was finally adopted. This proved en¬ 
tirely satisfactory, being very deadly to the insects, which are readily 
wetted by it. About a pint of solution to a patch of peas is enough to 
wet the soil sufficiently and to destroy all the caterpillars, which are 
to be found about an inch or so below the surface. It can be most 
conveniently applied with a spray pump with a worn nozzle, such as 
will produce a shower rather than a true spray. 

Baron Ouplessis graphically describes the effect on the pest, which 
is immediately evident. In less than two minutes the caterpillars come 
out of the wetted soil, twisting and wriggling in great agony, and 
dying almost immediately. Some die half buried, after frantic 
struggles, with only their heads out of the ground. 

The peas are also killed, but there is no further use for them since 
the cut-worms are completely destroyed. 

Lest the ereoline solution might damage the young vine, the peas 
should be planted a couple of feet away from it. Baron Duplessis 1 
experience, which was entirely satisfactory, was amongst full-grown 
vines, which, in France, arc often attacked by the pesl. 

The cost of treatment is put down at 2s. 8d. per acre for peas - 
seed and labour—and 8s, per acre for destroying the grubs—solution 
and labour—the latter expenditure being only necessary if cut-worms 
appear. This is based on 1,760 vines per acre. With our wider 
planting, the cost would be less for seed and creoline, at least. 


THE SOY BEAN— 

A few years ago this bean, and the cake made from it in crushing 
for oil, obtained a sudden popularity among cattle-feeders in Great 
Britain. It was cheap, and appeared to be good. Contrary to ex¬ 
pectation this popularity has not been maintained, and, according to 
Fertilisers, indications are present that the farmer is now somewhat 
averse to using it. Shipments fell from 492,000 tons in 1910 to 326,000 
in 1911, and 288,000 tons in 1912. The Continent took a large pro¬ 
portion of recent shipments, and leading Hull crushers state that the 
Brilish farmer has not taken to the soy cake as it was expected he 
would do. 


♦These Fiench commercial disinfectants aie very similar to phenyle, cre^ol, which would 

probabl> answer just ns well. 
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CITRUS CULTURE IN VICTORIA. 

(Continued from page 507.) 

PART VI.- IRRIGATION, CULTIVATION, AND 
DRAINAGE. 

Kg S. A f V>r/u, Orchard Supervisor, Bendigo and Northern District. 

Citrus fruits cannot, be successfully raised without proper and 
intelligent irrigation. No fixed number of waterings, or definite 
quantities to be applied can be laid down. Summer rains will vary 
the quantity and number. The practice of pouring water into the 
soil irrespective of the requirements of the j>lant is a dangerous one, 
especially with citrus trees. Waterlogged areas are most injurious 
under any system of irrigation, and irrigation should be so practised 
that a minimum amount of water is lost, and the actual requirements 
of the plant estimated. Try and place the water where it is required. 
Careful grading and proper levelling is necessary. Perfection cannot 
be attained; but it can be aimed at. Soils, situations, and climatic 
influences have all to be considered, and intelligent deduction made. 
Rainfall and evaporation should also be studied. 

Generally speaking, the suitable citrus areas are situated in the 
northern portion of the State, where the rainy months extend from 
April to September, during which time two-thirds to three-quarters 
of the rain probably falls, the remainder falling as showers or heavy 
thunderstorms in the spring and summer. Periods of two to three 
months often occur when no appreciable rain falls. The summer 
climatic conditions are, therefore, dry and sunny, and evaporation 
great, hence, irrigation becomes a necessity to produce summer crops 
of any description:— 


R unfall Table for Citrus Area. 


District 

N timber of Years 
lor Average. 

Number of Inch’s 
per Year. 

Numbei of Kaiuv 
Days per Year. 

Height abo\e 
Sea-level 

Mild uni 

i 

20 

10*94 

54 

teet. 

153 

Swan Hill 

27 

12*39 

56 

227 

Kerang .. 

34 

13*80 

51 

255 

Echuea .. 

32 

16*90 

76 

315 

Sheppartoo 

13 

19* 58 

83 

372 

Wangaratta 

20 

24*81 

77 

493 

Rochester 

23 

16*61 

58 

378 

Bendigo., 

49 

21*50 

101 

758 

Horsham 

37 

1762 

100 

434 


The capacity of the soil for absorbing and retaining water as 
well as drainage has to be understood. Coarse-grained, open, sandy 
soils take water freely, and evaporate it quickly. Fine-grained, close- 
textured, clay soils absorb water slowly, and evaporate it slowly. 
Retentive clays underlying sandy soils become waterlogged under 
irrigation, unless artificially drained. Coarse gravels immediately 
underlying sandy soils drain too quickly and dry out. Sandy soils 
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overlying porous subsoil take water, as at Plate 34, Pig. 111., by 
lateral spread, less readily than by downward pereolation, and re¬ 
quire fast watering. Fairly retentive subsoils underlying sandy soils 
take water as indicated (Plate 34, Pig. IV.) more readily by lateral 
spread than by downward percolation, and recpiire slow watering. 
Furrows for watering should be ploughed as deep as possible. Flooded 


J^§£OfTft££ 



^ _ _/ £Lmf>1a.Ttafory kc — (Jtno/ts S/btcad and JlyfKtx>latt0n.cy tmaffr 

rfenotts fuwurur* 

-\0 dprwits d/uf auftfact a»d oo^<7jbu^ 

Plate 34.—Irrigation. Scale * 8 feet to 1 inch. 


surfaces prevent the escape of air from the soil, and water cannot 
enter the soil properly until the air escapes. Watering by wide 
shallow furrows spreads the water on the surface, and wets the surface 
soil by lateral spread, as indicated in Plate 34, Pig. 1a ; the wetted 
surface rapidly hardens after irrigation, and requires immediate culti¬ 
vation to prevent evaporation. It also has the tendency to induce 
shallow rooting, as shown (Plate 34, Pig. I.), and exposes to injury 
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from cultivation implements the roots thus induced to the surface in 
search of moisture. Water applied in this manner has not the same 
downward percolation, and is not so beneficial as when applied in deep 
furrows. Furrows should be thrown out at least 8 inches deep, the 
water is then kept in the bottom of the furrow, and the spread is 
lateral and downward under the surface, as shown at Plate 34, Fig. IIa. 
After irrigation, cultivation is, of course, necessary, but very often, 
especially as regards young trees, all that is required to hold the 
moisture is to plough the out-turned sod back into the wet furrow, 
thus retaining the moisture by a soil mulch. No other cultivation is 
necessary, except light hoeing the wetted surfaces surrounding the tree 
to break capillary ducts. This deep furrow irrigation ensures deep 
rooting, as shown at Plate 34, Fig. 11., and no danger or risk of injury 
to roots by cultivation. 

Where applied to trees over three years old by running in three or 
four furrows, the whole surface should be cultivated after irrigation. 
The deep furrow system allows of the free escape of air from the soil. 
The estimated air space in cultivated soils is from 25 per cent, to 50 
per cent, of their volume, and this space, if filled with water, is the 
maximum capacity, or saturation point. This state is not required; 
plants thrive best when half the pore space is filled with air, or the 
capillary water present amounts to not more than 50 per cent, of its 
water-holding capacity. Roots require the presence of oxygen for the 
performance of their vegetative functions, and, in a large measure, the 
productiveness of highly-cultivated soils is due to the ready access of 
air to the roots. Citrus trees have shallow feeding, as well as deep 
feeding, roots, and the natural shape of the tree indicates that the 
branches spread over the shallow feeding roots to prevent evaporation. 
In its primal state it conformed to environment, probably droughty 
conditions. In most of our soils the natural rainfall will carry on the 
tree for a time; the tree will survive, but not succeed, and, in order to 
ensure success, water requirements must be considered. 

An orange grove twelve years old, and planted 20 feet apart, is 
calculated to evaporate 9-acre inches of water in one year. 
(United States Department of Agriculture, 1889.) On the 
granitic, sandy soils of Harcourt, apples and pears are produced suc¬ 
cessfully on an annual average irrigation of about 6-acre inches, sup¬ 
plied at three or four periods during the summer. Without irrigation, 
successful crops could not be produced. On the silurian soils of the 
Ilendigo district irrigation for deciduous trees is not generally prac¬ 
tised, only in exceptionally dry seasons. Oranges and lemons, however, 
require from 3 to 6-acre inches of irrigation water per year, applied 
at three or four times during the summer. At Kchuca and Rochester, 
deciduous fruits can be successfully raised on about 4 to 6-acre inches 
of irrigation water per year, applied in three periods, October, Decem¬ 
ber, and early February. Twelve to twenty-year-old citrus trees require 
from 6 to 12-acre inches of irrigation water per year—about 6 inches 
on the Murray sedimentary soils, and up to 12 inches on the sandy, 
pine-ridge country. This total quantity is applied at three or four 
periods, October, December, and February, and a later watering if the 
autumn be dry, giving from 2 to 3-acre inches each watering. The late 
autumn irrigation should only be given when the trees absolutely 
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require it. as the tendency is to reduce the temperature of the soil too 
much to allow of vegetative activity. In exceptionally dry seasons 
allowance has to be made, and rainfall deficiency averaged, also allow¬ 
ance made for increased evaporation. 

At Swan Ilill, Nyah, and Mildura, evaporation is greater, and rain¬ 
fall less, consequently more water is required. Autumn ploughing and 
early September ploughing will conserve the winter rains, and Mr. C. 
McDonald. “ Riversdale,” Koondrook, a most careful irrigator, 
states, “ I fully believe, by late autumn and early spring ploughing, 
and frequent summer cultivation, I can so conserve the winter rains 
that 1 will be able to successfully produce citrus fruits on half the water 
I am at present using. M 

Head ditches and main distributory channels should not be placed 
too far apart. In leading water down a furrow, it stands to reason that 
the ground nearest the supply channel receives the most water; there¬ 
fore, it is advantageous to try and equalize the distribution. No 
furrow should be over five chains in length, and, if it is possible, they 
should be less. The practice of making deep delver drains can also be 
improved on. In grading deep soils, enough soil can be spared and 
gathered to form a good strong ditch, or other channels on the surface. 



Care must be exercised in making the banks to sec that they are strong 
enough to carry the water in the channel. A lot of seepage takes place 
from delver drains. A channel prepared as suggested prevents a deal 
of seepage, as the soil is not broken. Outlet boxes are also easily placed 
in such constructed channel banks, and take the water from the bottom 
of the ditch. Breaking the channel banks for every irrigating is not 
economical; outlet boxes, with regulating gates should be provided for 
every row or tw r o rows of trees. A convenient size for one row of trees 
of two furrows will be found 2 inches square: boxes as described can be 
made of galvanized iron or wood, and should be 3 feet long in the box, 
with a broad face and gate. See Plate 35. The gate portion is placed 
in the channel, and can be locked down to any quantity of water 
desired. The broad face prevents seepage in the bank where the box 
is placed. The cost of these boxes is not very great, and the conveni¬ 
ence in use compensates for the outlay. 

The system of watering varies. The most economical system for 
one and two-year-old trees is shown ai, Plate 36, Fig. I. Furrows are 
led down each side of the tree 2 fa feet away, and spurs led into the 
tree as at A and B, in Plate 36, Fig. II. Furrows are led down, and 
also ploughed across, and joined up as at C and I). Cross furrows are 
indicated by dotted lines, and, where joined with distributing funws, 
by thick lines. One-year-old trees require frequent waterings; about 





539 


10 Sept., 1913.J (Hints Culture in Victoria. 

once a month will be found sufficient. At two and three years, the 
furrows are placed a little further away from the tree, 3 to 314 feet, 
and joined up with the cross furrows, as at 0 and 1), Plate 36, Fig. 
TIT. At two and three years, four or five waterings will probably be 
found sufficient. At four, live, and six years, the furrows are placed 
a little further away, and an additional furrow led down the centre, 
and across, and joined up as at C and 1), Plate 36, Fig. TV. At this 
age trees may require water every live or six weeks. From seven years 
and upwards, four furrows should be led down between each row r and 
across, the nearest furrow' to the tree being 414 to 5 feet away from the 
butt, and equidistant between each furrow 4 feet, and joined up as at 
C 1 and I), Plate 36, Fig. V. Allowing the lateral underspread of water 



PJfite .'Ui.—Method of Watering. Flow of Water indicated by Arrow. 
Scale: 40 feet to 1 inch. 


in average citrus soil at 2 feet, there should be perfect w T etting of the 
under-soil and equal watering, the distance of the furrows from the 
trees, 4 1 / 1 » to f> feet, being compensated for by mulching, and less 
evaporation, owing to pendant foliage. Trees from seven years 
upwards require watering three or four times in the year, or about 
every six or eight weeks. Plate 34, Fig. I„ shows a cross-section of four 
furrows, and equal shallow' furrow watering. Plate 34, Fig. II., shows 
equal dee}) furrow watering and advantage gained by deep under- 
spread of water, and consequent deeper rooting. 

Cultivation is directly beneficial in retaining the water in the soil, 
and holding it at proper heights, so that the plant will receive the maxi¬ 
mum benefit from the minimum application of water. Sandy soils dry 
out quickly by reason of the fact that downward percolation and 
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capillary ascent is quickest. Wetted surfaces assist in evaporation. Dry 
mulches prevent evaporation, consequently cultivation is practised to 
prevent this and retain the moisture in the soil. By cultivation, capil¬ 
lary tubes are broken, lienee after irrigation it is necessary to cultivate. 
Rain causes the soil particles to run together, and consequently 
increases their capillarity, hence these must be broken up. Cultivation 
reduces the quantity of water to be applied. Soil aeration is necessary 
to nitrification. In sour soils nitrification is interfered with, hence 
cultivation and good drainage are essential. Cultivation is not required 
in the winter, so a calendar of work may be laid down. Plough in the 
autumn after the first rains, leaving a furrow in the centre of the land, 
ploughing to the trees In early September plough from the trees, 
filling in the furrow in the centre of the land. Harrow and cross- 
harrow. Cultivate, after every irrigation or rain, from October to 
March. Plough at varying depths to prevent hardpan, caused by 
plowsole. Cultivate with the disc or spring-tooth harrow in the sum¬ 
mer. Under-drainage is a great advantage; residual water is thereby 
removed, and stagnation prevented. The apple orchards of Tlarcourt 
are nearly all tile drained. In 1900 the citrus trees of Mildura were in 
a serious condition; over-irrigation and channel seepage had brought 
about waterlogged conditions with their attendant evil consequences. 


SURFACE 




Plate 37.—Pig. 1. Drain Fig. 2. Ditching Plough. 

At the suggestion of the writer, tile drains were introduced, and the 
drains carried into wells sunk into the drift. This system is now being 
more generally adopted. At Cohuna it will have to be faced in regard 
to alkali soils, and also in many of our new settlements for channel 
seepage. If no drift is to be found to drain into, then the water in the 
wells can be thrown out by windmills. The water should be kept 
moving. Tile drains are best placed 2V> to 3 feet deep in the ground. 
Drains should be laid at least in every second land, and 3-inch tile 
drains used, joining into a main 4-ineli drain, which leads into a well 
or any natural depression. Drainage is necessary on irrigated areas; 
it is an essential in citrus culture, and is of direct benefit wherever 
practised. The consensus of opinion of growers who have tile-drained 
orchards is that under-drainage minimizes the quantity of water to be 
applied, and increases the productiveness of the orchard. Three-inch 
drain tiles cost £4 5s. per 1,000 landed at Harcourt. The cost of cutting 
drains 2y> feet deep, laying the tiles, and filling in is about 5s. per 
chain, or a total cost of about 10s. 6d. per chain. In the Harcourt dis¬ 
trict the drains are cut with a ditching plough, and the bed cut out with 
a ditching shovel, as shown in Plate 37, Pig. II. This cuts out a hollow 
big enough to receive the tile, and prevents side roll. Plate 37, Fig. I., 
shows cross-section of a drain, with tile fitting in tile-bed. Only round 




541 


10 Sej*t., 1913 .] Citrus Culture in Victoria. 


tiles should be used, and they should be joined up as close as x>ossible 
and properly bedded. In returning the soil, care should be taken not 
1o displace the tiles. Return the clay first, tightly pack, and then the 
soil. In mapping out the orchard l'or the drains, the fall should be 
reckoned. The main drain is carried up the lowest part, and the lateral 
drains are brought to it in parallels down the inclines. Where the sur¬ 
face is not undulating, the drains are usually cut in parallel lines down 
the declination of the ground, not that all the drains of the same 
orchard shall be parallel, but only those in the same plane, whatever 
number of planes may exist. In an orchard of one plane there can be no 
difficulty in setting off* the small drains, as they should be parallel to 
one another, and all terminate in the same main drain, whether the* 
orchard is nearly Wei or has a descent. Drains should be carried 



through each plane of the orchard irrespective of the wet or dry 
appearances of the soil, because the complete removal of all stagnant 
water is the object aimed at by draining. Portions of the land which 
may appear dry at one time may be in a wet state at another, and may 
seem always dry on the surface when in fact the subsoil may be in a 
state of injurious wetness. Drains cut across the decline have not the 
same effect upon tenacious and impervious strata as drains cut up and 
down the slopes. 

Plate 38 shows the drainage of an orchard drained in every second 
land. A is the main drain, B a secondary main drain junetioning with 
A at (J and draining into a well or some depression, and typical of our 
irrigation areas. 

{To be continued.) 
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BEE-KEEPING IN VICTORIA. 

(Continued from page 493.) 

By F. 1\, BeuJinc, Bee Expert. 

XIV.—DISEASES OF BEES —contimud. 

Disappearing Trouble. 

Of the cause of the periodical mortality known by the name of Dis¬ 
appearing Trouble or Spring Dwindling nothing definite is as yet 
known. It appears to be a result of certain climatic conditions in the 
autumn preceding a winter or early spring honey-tlow from certain 
eucalypts, and is looked upon rather as a condition of the bees than a 
disease. A characteristic of this trouble is that there are no symptoms. 
Colonies become gradually, and sometimes rapidly, weaker day by day 
without more than the normal number of dead bees being visible in or 
near the hives, while under microscopical examination mother dead nor 
live bees from the dwindling colonies differ in any way from bees of 
normal colonies in districts unaffected. If the dwindling takes place 
during midwinter the queen and the last hundred or so of bees perish 
from cold; when it occurs in spring, the bees and queen swarm out and 
join some other colony when a point of numbers is reached from which 
the colony could no longer recover. The queens of colonies which 
dwindled in this way, when introduced to normal colonies in an unaf¬ 
fected locality, do not reproduce dwindling in succeeding seasons, and 
the combs from which the bees disappeared in no way affected other 
bees which were put on them. 

During the spring of 1909, and again in 1912, heavy losses of bees 
were experienced in the country near the Grampians, but not in the 
scrub country on and inside the ranges. In both 1909 and 1912 there 
was a dearth of pollen in the preceding autumn, followed by a honey- 
ilow from iron bark eucalypts, E. feucoxylon and E. sideroxylon. The 
former is known by different names in different localities, such as white 
ironbark, bluegum, whilegum, and spotted box. The latter is every¬ 
where called red ironbark. Both are winter bloomers, and secrete 
nectar very freely, but produce no pollen for bees. 

It has been suggested that the abnormal activity of the lams during 
a period when they should be semi-dormant, which is caused by the 
Howe ring of ironbarks, causes the premature wearing out of the 
workers, and there seems to be some force in this contention. The 
opposition to it is, however, the fact that when the tree variously known 
as cabbage gum, bastard box, peppermint, &e., flowers during the 
winter months, bees work freely on it and come through strong. This 
tree, however, produces pollen freely, and, while but little brood can be 
reared owing to low temperatures, the nitrogen withdrawn from the 
body of the bee by the secretion of the enzyme which is necessary for 
the (hanging of the nectar into honey, is continuously replaced by 
the consumption of pollen found on the blossom from which the nectar 
is gathered, and thus the vigour and vitality of the bee are maintained 
when gathering from pollen-producing blossoms, but impaired when 
working on dowers producing nectar only. 
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Bee-K ceping in Victoria. 

Dr. Kramer, a well-known Swiss authority, states that sugar syrup 
(which contains no nitrogen) fed to bees and extracted contained the 
same amount of nitrogen as pure honey. The nitrogen was added out 
of the bee’s own organism “ That,” Dr. Kramer says, “ explains why 
after being fed sugar, bees are so eager for pollen, also why bees rapidly 
become enfeebled upon being fed sugar when no pollen or substitute is 
available ” (Gleanings in Bee-culture, Dec. 15, 1912, page 817). 

As bees do not obtain pollen from iron hark blossoms, a winter flow 
from that source is the equivalent to heavy sugar feeding with a lack 
of pollen at the same time, which, as Dr. Kramer further on in the 
same article says, “ so rapidly decimates the colonies.” 

Pending the collection of further data on this subject, and the dis¬ 
covery of a means of supplying nitrogen artificially, beekeepers in 
localities liable to this trouble will be well advised to remove their 
colonies to some other locality during the 1 ‘ off year ” preceding the 
blooming of the iron bark. 

XV.—SPRING MANAGEMENT OF BEES. 

During tin* tirst or second week of September, all hives should be ex¬ 
amined for the purpose of seeing whether each one has sufficient food, a 
laying queen, and enough bees to enable it to work up into a profitable 
colony. 

This examination should be made only on fine mild days, otherwise 
harm will be done to weak stocks, by letting the warmth escape when 
opening the hive and by causing the bees to tly and become chilled. 
Having lighted the smoker, blow one or two whiffs of smoke in at the 
entrance, lift the cover at one end, and blow a few puffs of smoke over 
the top of the frames. When quilts are used between covers and frames, 
hives can be opened with less disturbance 1 , less smoke is needed, and it 
is consequently easier to find the queens. 

The amount of stores is the first consideration of this time of year, 
but no hard and fast rule can be laid down as to the actual weight of 
honey required to maintain and develop the colony. The quantity de¬ 
pends upon the number of bees in the hive, the length of time which 
may elapse before they can find sufficient new nectar in the blossoms 
of the immediately surrounding country, and the weather conditions 
prevailing during the following four or five weeks. In no case, liow- 
ever, even under the most favorable circumstances, should there be less 
than 5 lbs. of honey (equal to one well filled Langstruth comb) in the 
hive. Bees build up in spring on their winter stores, excepting in speci¬ 
ally favoured localities with a mild climate and an early flowering tlora. 
From 15 lbs. to 25 lbs. of honey is more like the quantity required in an 
average locality to obtain the best results in brood-rearing till sufficient 
new* nectar is available from outside sources. As the consumption 
greatly increases as soon as brood-rearing commences, any shortage 
should be made good by feeding sugar syrup. 

If no feeders are on hand, a clean empty comb may l>e fiPcd with 
syrup by placing it flat in a milk or other suitable disli and pouring the 
syrup into the cells from a height of about 15 inches. When one side is 
filled, the comb is turned over and the other side filled. To get a fine 
stream of syrup, a jug with a rather pointed lip is the most suitable 
vessel. When the comb is filled, it should be held or suspended over the 
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dish for a short time, to allow the surplus syrup to run off. The latter 
would otherwise fall on to the floor of the hive, and in all probability 
attract robbers. 

Every hive should have a fertile queen; and, as a minimum, bees on 
at least two or three combs. It is not absolutely necessary to see the 
queen, the presence of eggs and of brood in the several stages being 
sufficient evidence that the queen is all right. When the eggs, however, 
are at the side of the cell bottom, and not in the centre, laying workers 
instead of a queen may be present. 

A further indication of laying workers, an unfertile young queen, 
or an exhausted old one, is that the cappings of the sealed brood, instead 
of being only slightly oval, are hemispherical and project much beyond 
the general surface of the comb. This is due to the fact that the eggs 
of laying workers and unfertile or exhausted queens produce drones 
only. The larva* of the latter are larger than those of the workers, and 
being in worker instead of in drone cells there is not sufficient depth 
and the cell is therefore lengthened in capping it. If a hive in this 
condition still contains sufficient bees, and is to he retained as a separate 
stock, the laying workers or the drone-laying queen must bo replaced 
with a fertile queen. With Italian bees, which are quieter than blacks, 
and the queen differently marked from the workers, she is usually 
easily found. "Black queens are often very hard to find on account of 
their sombre colour and the habit of black bees of clumping or running 
off the combs when disturbed. 

('orrect Way of Handling Combs. 

In hunting for queens, or examining brood for disease, it is neces¬ 
sary to see both sides of each comb. To do so, many bee-keepers turn 
the comb in the wrong way, resulting in a fracture of the cells near the 
top bar when the comb is not built right down to the bottom bar and it 
is at all heavy with honey. It also causes spilling when the comb con¬ 
tains new thin honey. A comb should never be turned on a horizontal, 
but always on a vertical axis. Combs fractured or strained through 
handling them the wrong way often mash up in the extractor. When 
the combs are returned to the hive the bees repair them; but, as the 
damaged cells, become elongated through the weight of the comb, they 
are large enough for drone-brood, several rows of which will be found 
across the comb where it was fractured when the comb is used in the 
brood-chamber. Combs so damaged are also very liable to come down 
in hot weather or in moving bees by road or rail. 

If combs are handled the right way, no harm will be done to them, 
even when built from starters and not fastened to the bottom bar of the 
frame. As bees generally, and queens in particular, run to the bottom 
of the frame when it is lifted out of the hive, it often becomes necessary 
to turn the frame upside down when looking for the queen. In Fig. 1 
is shown the first position; to turn the frame upside down without 
damaging the coinb the lop bar of the frame is brought into a vertical 
position as shown in Fig. 2; and by swinging the frame half-way round 
(like a door on its hinges), and then bringing the top bar into a hori¬ 
zontal line, the frame is completely reversed as shown in Fig. 3. As 
the bees again travel downwards, the queen, if she is on the particular 
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comb, will be noticed. To turn the comb to the hive, the same move¬ 
ments are again gone through, but in the reverse order of 3, 2, 1. 

If. in the course of the first examination, one or more colonies are 
found with unfertile queens, the hives should be marked and left alone 
till the 1 overhaul of all of the colonies is completed. Amongst a num¬ 
ber of stocks of bees there are generally, at this period of the season, 
some which are weak in bees, though possessing a fertile queen. These* 
queens may with advantage be used to replace unfertile ones in colonies 
with more bees. To transfer a queen, it is first of all necessary to find 
and remove the one which is to be replaced. The following day, pre¬ 
ferably towards evening, the small stock with the fertile queen is placed 
alongside. Both Jots are gently smoked, and the combs with brood and 
bees from both put into one hive, so that each comb from one is between 
two from the other hive. The outside combs of both are put into tin* 
other hive body which is placed on top of the first, the bees brushed off 
the combs, and the latter and the hive body removed. If uniting is 
done later in the season, the second body and combs may be left on as 
a, super. 

When no small stock with a laying queen is available, a colony with 
an unfertile queen may be kept going by giving it a comb of eggs, or 
young larva* from a normal colony, once or twice a week, according to 
the number of bees. At the same time, remove one of the combs of 
drone larva* and substitute it for the comb removed from the normal 
colony, which will usually throw out this useless brood. In this way a 
colony may even be gradually built up; and, when young queens are 
available from swarmed stocks, the valueless queen can be replaced. 

It is often very difficult to get a colony with laying workers to 
accept a queen, all the bees being old; but, if treated as described, then* 
will soon be a sufficient number of young bees, and the introduction of 
a queen may then be safely accomplished. Colonies found queen less, 
and without even laying workers, should be dealt with in the same way, 
if still sufficiently strong enough to be worth saving. 

A mistake*, often made by beginners, and even by established bee¬ 
keepers, is the spreading of brood with the idea of hurrying brood- 
rearing. This practice of putting empty combs, or even partly filled 
ones, between the brood combs, more often results in loss than in gain. 
It is recommended in some of the text-hooks written for countries in 
which the sudden changes of temperature experienced here do not 
occur. During September and October, colonies have all the brood 
they can cover on a cold day, and spreading the combs by putting a 
vacant one in the middle*, results in the brood in some of the outside 
combs perishing from chill. Tf it appears necessary to give room for 
brood, the combs should be placed, one at a time, alongside, and not 
between, the brood. 

Cnder normal conditions, a colony of bees increases rapidly in 
strength during September and October. As soon as all the combs of 
the brood chamber are occupied by bees, and before they are actually 
crowded, the second or upper story should be put on and the bees in¬ 
duced to commence work in it. This is done by taking a comb con¬ 
taining honey from the brood chamber and putting it into the second 
story and directly over the brood combs, while the frame from the 
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•upper story is placed into the brood chamber. When a colony of bees 
has become crowded before the super is put on, it will quite likely be 
inclined to swarm, and no amount of manipulation will cure it of that 
tendency till the swarming season is over. When bees are worked for 
extracted honey there is much less swarming than when comb-honey 
is produced. 

If a maximum profit from the number of colonies kept is aimed at, 
the raising of comb-honey in 1 lb. sections should not be attempted in 
any locality which has not at least a fair honey How. Many owners 
of bees find it very difficult to induce bees to work in the section supers. 
There are various reasons for this disinclination of the bees to enter 
sections. Hoes at any time prefer to work together in large numbers 
and without any break in the combs in a vertical direction, and are 



S vVARM RETURNED AFTER LOSING THE QUEEN. 


inerefore disinclined to work at comb-building in such comparatively 
small clusters as the 1 lb. sections necessarily create. Further, the 
sections are, in many instances, supplied with very small starters of 
foundation, leaving a distance of 3 inches from the brood-combs to the 
lowest point of the starter in the section. Bees invariably store their 
honey just above the brood; and, instead of commencing comb-building 
on the small starters in the section so far away from the brood and 
separated from it by empty space and the woodwork of the section, they 
frequently store the honey they gather into the cells from which young 
bees emerge. This restricts brood-rearing and causes the crowding of 
bees in 1 lie brood chamber, which is such a fruitful source of excessive 
swarming. 

This difficulty may be overcome by inducing the bees to enter the 
section, or by compelling them. Bees may be induced to enter the 
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section super by putting on one or more sections already partly built- 
and containing some honey amongst the empty ones in the super. These 
partly filled sections are known as bait sections. When none are avail¬ 
able, the bees may be compelled by first putting a super of full-sized 
frames of empty combs; or, failing this, of full sheets of foundation on 
the brood-chamber. If there is sealed honey along the top bar of the 
brood combs, the cappings of the honey may be lightly scratched with 
a fork, which will induce the bees to remove* it and the queen to deposit 
eggs therein, thus bringing the brood right up to the top bar. When 
this stage has been reached, the bees may be brushed off the combs of 
the upper story and a section super put in its place. As there is now 
brood in the combs of the hive right up to the top bar of the frames, 
and as the bees want to place honey above this brood, they will, as a 
rule, at once commence work in the section, provided that honey is 
coming in. 

The upper story removed from the hive may be used on another 
hive for a similar purpose, or as an extracting super. If it contained 
brood at the time of removal, the largest sheets of it may be* put into 
the brood-chamber. .Removing from the latter any combs containing 
little or no brood, the object being to crowd into the lower story of the 
section hive as much brood as possible* so as to leave no room for honey. 
Keep the colony strong, and compel the bees to build comb and store 
honey in the sections. Any brood left over may be given to weaker 
colonies, but only as much as can be taken care of by each. 

As October is the principal swarming month, a watchful eye should 
be kept on the hives from 10 a.m. to 3 p.m. on fine days, unless the 
condition of the colonies in regard to the* swarming tendency is known, 
from a record of the ages of the queens and systematic periodical ex¬ 
aminations to see whether swarming preparations are in progress. 

While it prevents the absconding of prime or first swarms, the 
clipping of queens often causes trouble through the queens getting 
lost. The swarm returns to the hive, only to issue again, a week or 
so later with a virgin queen and a greater number of bees. As a virgin 
queen is light and has greater powers of flight, such swarms will 
usually settle high up in inaccessible places or abscond without cluster¬ 
ing. It is, therefore, not advisable to clip queens, unless the hives 
are near a dwelling from which a view of them can he obtained, or the 
number of colonies is sufficient to keep a special watch on them during 
swarming hours. The illustration shows a hive to which the swarm 
has returned after losing the queen. 


{To be continued.) 
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TOMATO CULTURE VICTORIA. 

((' ontimud 1 mm pafjf 51 1.) 

Ihf S A. ('oeh\ Orchard Supervisor, It end iff o and Northern District. 


Diseases. 

Tin* diseases of the tomato ean he placed under three headings— 
(l)Insect, (2) Fungus and Bacterial. (3) Constitutional. 

Insect. 

Tomato Moth (Ilf tiothns Armigcra ).-- This inseet is the most de¬ 
structive ]>cst of the tomato, and is world-wide in its distribution. 
French \s handbook Destructive Insects of Victoria , Pai't III., page 48, 
gives a full description, and lias a eoloured j)late, of this pest in all 
its stages. The eggs are laid by the moth on the leaves and young 
fruit, and the eaterpillar attacks the fruit by boring into the flesh. 
One eaterpillar may destroy many fruits by boring. 

Spraying with arsenate of lead will be found satisfactory in deal¬ 
ing with this post. Spraying should not be carried out on ripening 
fruit, but if performed when the caterpillars are first noticed, in early 
December and November, should keep the pest in cheek. 

Out "Worms (various) -French , Part III., page 74.—These pests 
damage the young plants by eating the foliage and stems. They are 
closely allied to the Tomato Moth. The greyish caterpillars do not 
move far from the plants on which they feed at night, and are to be 
found sheltering in the day-time just beneath the surface of the soil, or 
under litter near the plants. Spraying with arsenate of lead will be 
found beneficial; they may also be largely reduced by placing traps of 
half-dead weeds among the plants; the weeds will be found to shelter 
the caterpillars, which should be collected and destroyed. Arsenic 
bait is very effective. This is prepared by thoroughly mixing 1 oz. of 
Paris green or arsenate of lead with 1 lb. of sweetened pollard or bran; 
this is placed in hollows on the ground among the growing plants. The 
caterpillars eat the bait readily and die. 

Tomato "Weevil ( Desiantha nociva ), French , Part V., page 41.— 
This is a small eureulio beetle, about 14 -ineh * n length, of a greyish- 
brown colour, and causes much damage both in the grub and beetle 
state. The insects generally feed at night. Spraying with arsenate 
of lead will be found beneficial if the fruit is not ripening. The better 
course with this pest is to spread paper or bagging under the plants 
in the day-time, and in the night-time go among the plants with a 
shaded lantern. As soon as the light is thrown on to a plant the 
insects drop to the ground; they can then be gathered and destroyed. 
Arsenic bait will also be found beneficial. 

Metallic Fruit Fly (Lonchaea splcndula ), French , Part V., page 
21 .—This fly does a deal of damage in some seasons. The waiter’s 
experience is that it follows the Tomato Moth, and it is not usual for 
it to attack sound fruit. A favorite point of attack is the bore made 
by the eaterpillar of the Tomato Moth, or any crack or blemish on the 
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fruit. The maggots soon turn the fruit into a putrifying mass. All 
infected fruit should be gathered and burned. 

Rutherglen Bug (Nysius vimtor), French, Part I., page 105.—This 
pest is a tiny light-greyish coloured bug, which appears in great num¬ 
bers at times, and sucks the juice from the leaves and fruit of the plant. 
The bugs breed in the open grass lands. "When cultivated plants such 
as tomatoes are attacked, it is no use spraying; smoke fires are found 
the best, as the smoke will drive the bugs out of the plantation. Dur¬ 
ing the process of smoking the bugs should be stirred up from around 
the plants with an old broom or beater. 

Fungus and Bacteria. 

Black Rot (Spot, Black Spot), Rust ( Solani ), Macmsporium 
(Altcrnaria ).—This disease. Black Rot, gains an entrance at tin* 
blossom end of the fruit, and causes a depression of the fruit, which at 
first appears brown, and later on turns to a dark velvety appearance, 
due to the spores which are formed on the outside of tin* fruit at this 
point. The Rust appears on the leaves, and is due to the same fungus. 
Small brown spots at first form on various parts of the leaves, gradu¬ 
ally increase in size until they become large blotches, eventually in¬ 
volving the whole leaf. The terms Spot and Black Spot are also 
applied to this disease; it is the most serious disease of the tomato. 
Spraying with Bordeaux mixture or copper soda will be found effec¬ 
tive. Spraying should be carried out just after the plants are trans¬ 
ferred to the open, and have established themselves. Badly diseased 
plants should be uprooted and burned. 

Irish Blight (Phytophthora inf estate, s*).—This disease, which did 
so much damage to the potatoes in 1911, happily did not affect the 
tomato crop. Its liability to attack the tomato is recognised, however, 
and attention should always be given to this danger. 

Damping Off.—This occurs chiefly among seedlings in the cold 
frame, and also on plants in the open. The stem decomposes, and just 
level with the ground the plant topples over, hanging on to its root 
by the shrivelled skin. Several species of fungi which infest the soil 
are responsible for this condition; they live- on decaying vegetable 
matter, but also have the power of attacking living tissue. The remedy 
is care and attention in the selection of soils and manures for the 
frames and field. Leaf-mould is a common source of infection, and 
should be thoroughly composted before using. When damping off 
occurs in the frame, water should be sparingly used, and the surface 
soil between the plants kept thoroughly stirred and allowed to dry 
out. Much of the fungi may be killed in this way. 

Pimply Rot.—This disease forms black blotches on the half-grown 
fruit. It is readily distinguishable from Black Rot, as the infected part 
is usually more or less circular in form, and remains smooth and glossy 
for a good while after the fruit is attacked. Later on concentric rings 
show r round the central portion, the whole forming a flattened, sunken 
patch, taking up, sometimes, nearly the w T hole side of the fruit. This 
disease commences anywhere on the fruit. Spraying, so far, has not 
proved of any use against this disease. Infected fruits should be 
gathered and burned. 
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Constitutional. 

Rosette of tlie Tomato.—With this disease the large-growing plants 
nre attacked. The new foliage is turned into aborted leaves, forming 
irregular masses or (‘lusters, and often turning the whole plant into a 
mass of aborted growth, with well-defined rosettes on the extremities 
of the leaders and laterals. There is no known remedy for this dis¬ 
order; infested plants should be eradicated and burned. 

Leaf Curl, or Fiery Blight.—With this affection the leaves curl up 
and expose the under surface to the light, the midrib and veins become 
distended, and the leaves easily break if bent quickly. The old leaves 
are generally the first affected; sometimes the whole plant is attacked, 
and where this occurs the plant fails to bear a normal crop of fruit. 
The buds either fall or the fruit fails to set. The causes chiefly con¬ 
ducive to this malady are—Exoesive amount of water in irrigating; 
over fertilizing the soil with green stable manure, causing a soft, vigor¬ 
ous growth of stem and leaf ; pinching or cutting of laterals and 
lender growth on too strongly growing plants. None of these may 
cause damage singly, but if two or three act together, then the grower 
may look for this disorder among the plants. 

In treating diseases, I find that growers are very neglectful of the 
ordinary methods of clean culture, especially with regard to the de¬ 
struction of diseased plants and fruit. Diseased fruit and plants 
should always be destroyed by burning, and not allowed to lie on the 
ground. Spraying for diseases, both insect and fungus, is to a large 
extent neglected. 1 am quite confident that the tomato grower can 
increase his output, per acre to a very considerable extent by more 
attention to spraying and destruction of diseased fruit, and his motto 
should be to increase his profits by avoiding his losses. 

| With regard to grading tomatoes the following extract from the 
letter of a New Zealand grower is of interest, he says, “ We grade 
into 3 grades. Choice, No. 1, and No. 2, and that is the reason why our 
prices kept up. When tomatoes from other growers were only making 
Is. (id. to 2s. a 24-lb. case mine were 3d. to 4d. per lb. for choice, 2 1 / 1 >d. 
for No. 1. and D/^d. to Id. for No. 2 or sauce grade. It pays to grade 
and pack well; not only does this apply to tomatoes but also to other 
fruit. ’—Editor. | 


Root crops become more digestible as they mature, but fodder crops 
develop woody fibre on ripening. 


If too much superphosphate is used at seed-time the excess will 
not be washed away. It w-ill remain in the surface soil, and slowdy 
benefit succeeding crops. 

In order to keep cultivated soils in condition it is necessary to main¬ 
tain the supply of humus. This can often best be done by ploughing 
in green manure. 
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WHEN PLANTS WILT— 

When a crop begins to wilt the soil still contains some water. But 
different soils vary in the readiness with which they give up their 
water to a growing crop. Thus Sachs found that wilting did not 
begin on a sandy soil till only 1.5 per cent, of water remained, while 
it started on a clay soil which still contained 8 per cent, of water, 
and on a mixture of sand and humus with even 12.3 per cent. It 
might be concluded from this that sandy soils were better suited than 
clay and peaty soils to withstand drought, because the former could 
give more of their water up. The facts, however, arc otherwise, be¬ 
cause the clay and peaty soils are able to store up much more water 
to begin with, and as a net result they have more to give away. The 
stage of soil dryness at which plants begin to w r ilt is not, however, as 
is sometimes supposed, dependent merely upon the physical character 
of the soil, because the relative humidity, or, more precisely, the 
evaporating power of the air, has a marked effect. The Plant World 
describes experiments showing how T atmospheric conditions affect wilt¬ 
ing. Plants exposed in the open to the direct rays of the sun wilted 
sooner than when placed under a lath shelter, those sooner than when 
placed in a walled house, and those again sooner than wiien placed in 
a glass chamber nearly saturated with water vapour. The practical 
benefit of one season’s rainfall is dependent, therefore, not only upon 
its amount and distribution, but also upon the evaporating power of 
the atmosphere particularly during the period of active growth. Tn 
order to measure this and so co-relate it with the annual rainfall and 
crop yields, three evaporation gauges have been installed on the 
Government farms at Werribee, Wyuna, and Butberglon, in addition 
to the ordinary meteorological instruments of a first, class station. 
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STANDARD TEST COWS. 

FIRST REPORT ON GOVERNMENT HERD TESTING AND 
CERTIFICATION OF STANDARD COWS. 

For Period Ending 30th June, 1913. 

By W. A. A 7 . Robertson, B.V.Sc., Chief Veterinary Officer. 

In submitting this, tiie First Report of the Herd Testing Scheme, 
as carried out by this Department, it is opportune to briefly trace the 
steps which led to its successful launching. 

In nearly all countries in which the dairying industry has been 
highly developed, associations of one form or another are in existence 
for the testing of the individual cow. Some of these associations con¬ 
fine themselves to tests covering a short period only. It is, however, 
becoming more and more evident that, in order to obtain reliable data, 
the recording of weight of milk must be done daily, and the test must 
cover a full milking period, and continue from one season to another; 
for it is well known that great variations may occur in the returns at 
different stages of lactation and during different calving periods. All 
progressive dairy farmers are familiar with the conformation which 
for generations has been regarded as an indication of milking quali¬ 
ties; and most are also familiar with the fact that reliance cannot regu¬ 
larly lx* placed on type and form as indicative of milking capacity, 
and oftentimes buyers may bo landed with a duffer; but just as the 
external form is handed down from one generation to another, so also 
is the capacity for milk production, which, on external appearance, 
cannot bo truly predicted. It is, therefore, only by means of testing 
over a period, and under careful observation, that the capacity for 
transmitting milking qualities can be determined. 

The scheme for the Government certification of standard cows, 
which was inaugurated last year, is confined to the testing of pedigreed 
herds of the various dairy breeds under the strictest conditions prac¬ 
ticable, as set out in the regulations hereto. The object designed to 
be attained is that purchasers of bulls of any dairy breed may be as¬ 
sured concerning the milk and butter yielding capacity of the dams. 
Oftentimes in the past great disappointment has been experienced by 
purchasers of bulls from pedigreed herds by reason of their failure 
to improve the milking capacity of the progeny of cows upon which 
they have been used. Greater reliance has been placed upon show yard 
points and so-called milking type than upon actual milking records, 
and, indeed, the practice of recording milk yields of pedigreed herds 
has not been at all common in this State, so that the owners were not in 
a position to give any records to purchasers. It is anticipated that 
when the scheme conies into full operation dairymen will pay much 
greater attention to the milking record of the dams in the pedigree than 
their show yard honours. 

10C>04. S 
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For the period which this report covers, terminating on 30th June, 
1913, fifteen herds have been entered. The breeder who was first to 
recognise in a practical manner the benefits to be derived from the test, 
and to whom must go the honour of being the first to enter his herd, 
is Mr. F. J. Stansmore, of Pomborneit, who entered, on 14th May, 1912, 
his Aryshire herd. He was shortly followed by Messrs. P. E. Keam 
and C. G. Lyon. 

There were many other breeders who, though realizing the benefits 
to accrue from holding official records for their cattle, were, for various 
reasons, unable to immediately participate by entering their herds. As 
the test covers a period of nine months, only those cows which were 
entered prior to October last can be considered, consequently only a 
small number have had an opportunity of qualifying for the certificate. 

The first samples were taken on the 3rd July, 1913, from the herd of 
Mr. 0. Gordon Lvon; and the herds of Messrs. Stansmore, Keam, and 
Read were tested soon after, in the order mentioned. Up to the present 
the butter fat yield (completed or incomplete) of 180 cows is in the 
possession of the Department, though this number comprises only eight 
herds of the fifteen entered. The remaining seven herds commenced the 
test at a later period. The approximate number of cows which will bo 
tested in the fifteen herds is 400. Representatives of most breeds have 
been entered, viz., Jersey, Ayrshire, Red Poll, Shorthorn, and Dexter 
Kerry, and the figures already on record indicate that no one breed 
has quite a monopoly as first-class butter producers. Up to date 
sixty-two cows have completed their term, and of these all but seventeen 
qualified for the certificate. 

The details of the individual herds are shown hei*eunder:- 


STANSMORE, F. J., Pomborneit (AYRSHIRE). 

Cows Entered, 04; Term Completed, 31: Certificated, 18. 


Name ot Standard 

Cow 

1 

■g 

a. © 

Date of 
Calving. 

3 

a, 

♦its V 

oo 

c r 

C 

•H 

O _ 

^ 5 

Weight of 
Milk Last 

Da> of Test 

Weight of 
Milk 

Average 

Test. 

Butter Fat 

Estimated 
Weight of 






lbs. 

lbs 


lbs 

lbs. 

Rose of Yalart 

16.10 

22 5 12 

25.6 12* 

267 

8 

7,573 

4 12 

3114 

3554 

tLeonora of Yalart 

2719 

28.5.12 

25.« 12* 

237 

it 

5,064 

3 79 

192 

218} 

Berylan 

2714 

1 ft 12 

25 6 12* 

236 

1 

5,174 

4 78 

2474 

282J 

Dimple of Caulfield 

2716 

8 . 6.12 

25.6.12* 

242 

4 

4,524 

5 69 

2574 

2084 

Nice of Caulfield 

2722 

11 . 6.12 

25.6.12* 

242 

o 

4,886 

4 69 

2294 

261 j 

Princess Edith of Oakvah* 

2725 

18.6.12 

25.6.12* 

273 

4 

5,922 

3 8 

225 

256} 

Julia of Yalart 

2718 

1 .7.12 

15.7 12* 

223 

1 

4,417 

4-74 

2094 

238} 

Ida of Yaluit 

2717 

1.7.12 

8.7.12 

273 

8 

5,968 

4 88 

291J 

332 j 

Rose of Lake View 

2727 

4 7 12 

15.7.12* 

254 

101 

7,266 

4 14 

301} 

343} 

Red Lass of Caulfield .. 

272ft 

13.7 12 

20.7.12 

259 

94 

6,215 

4 32 

268! 

3064 

tRoxana of Yalart 

2ft()4 

17.7.12 

26.7.12* 

223 

2 

3,747 

4 3 

16lJ 

184 

tLydia of Yalart 

2721 

22.7.12 

29.7.12* 

251 

4 

4,169 

3 0 

162 J 

1854 

Lily 11. of Oakvale 

2720 

22 7.12 

31.7.12* 

204 

2 

5,403 

3 00 

2154 

2454 

tFury of Yalart 

2716 

24 7 12 

1 . 8.12 

195 

1 

4,082 

4 56 

186} 

2124 

froggy of Yalart 

2724 

24.7 12 

1 . 8.12 

248 

3* 

4,650 

4 53 

211 

240} 

fAmy of Yalart 

2603 

27 7 12 

3.8.12 

247 

7 

4,583 

4 4 

2014 

220 } 

f Optic of Yalart 

2723 

6 . 8.12 

13.8.12 

194 

14 

3,632 

4 43 

161 

1834 

Lady Ada Douglas 

2387 

20.8.12 

27.8 12 

235 

4 

5,293 

4 -61 

2444 

278| 


* Wrights not recorded earlier, 
t Heifer. 
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LYON, GORDON, Heidelberg (JERSEY). 


Cows Entered, 15; Term Completed, 9; Certificated, 8. 


Name of Staiulaid 
Cow. 

Herd Book 

No 

S3 

c „ 

5 £ l 

£>££H 

S ^ 

*rr « 

- ^ 

. E— 

£ S 

>32 

Weight of 
Milk 

0. 

tu, 

et 

£ ■**’ 

> b 

Butter Fat 

Estimated I 
Weight of 
Butter 







Ihs 

Ihs 


Ihs 

lbs. 

Lassie IT 

1180 

10 

5 12 

7 0 12* 

278 

19 J 

0,050 

4 9 

8*204 

872 

Kathleen 11 

1104 

20 

0 12 

8.7 12 

278 

18 i 

5.452 

4 75 

25K| 

294} 

Silvermine V . 

18 HO 

4 

7 12 

14 7 12 f 

278 

Hi 

5.045 

4 00 

208 

800 

Molly H 

014 

10 

7.12 

28 7 12 

278 

171 

7.110J 

4 85 

801 

4114 

Silvennme IV 

710 

14 

9 12 

22 9 12f 

278 

201 

11 

7,591 i 

5 12 

888 

4484 

May 11 

508 

80 

8 12 

M 9 1-f 

278 

5.804 J 

4 82 

250? 

280 

Lassie 

509 

12 

9 12 

22 9 12f 

278 

171 

7.840 

5 08 

*872 i 

425 

Audrey Lassie 

825 

2 

9 12 

9 9 12 

278 

101 

4,854 J 

5 .2 

2524 

287 ? 


* Kiel mammitih 
t Wrights not leeoided earlie 


REAM, P. E., Heidelberg (JERSEY). 


Oows Entered, 21; TVnn Completed. 8; Certificated. 6. 


Name of Standard 
( 'dm 

u 

CQ 

"S 

5. C 

tC'S. 

c f 

C. 5 

j?’c! 

&. £ ^ 

3 ~ £ 

c*> 

as 

c” 

C -H 

£ 



u 

S3 

' 1 

C. 

| Butter Fat 

i 

Jc 






lbs 

lbs 


lbs 

lbs. 

Kanc\ ot (tlonard 

1989 

11 7 12 

18 7 12 

248 

3 

8,4194 

0 05 

200 

285 

Princess 11. . 

Not \ et 
! allotted 

28 7 12 

11 8 12* 

273 1 

m 

5.788 

4 27 

240? 

281 

tOlive 


15.8 12 

22 8 12 

247 

Hi 

8,9024 

5 00 

224J 

256$ 

Lady II. 

2158 

10 8 12 

28.11 12* 

278 

101 

7.019 

4 24 

298 

839 

Wilful Venture 

Not yet 
allotted 

20 8 12 

31 .8 12* 

278 

141 

0.381J | 

5 95 

379J 

433 

.Jersey Mu id 

2114 

81 8 12 

7.9 12 

273 

10 

4.1224 

5 84 

230 

2624 


* Wrights not recorded earlier 
t Heifer 

} 247 da>»* test, us that 20 dins' weights not furnished. 


DEPARTMENT OP AGRICULTURE, Boisdale (RED POLLS). 

Cows Entered, 9; Term Completed, 4 ; Certificated, 4. 


Name of Standard 
Cow. 


Havana 

•India 

Cigaiette 

Pennsylvania 


Herd Book 

No 

Date of 
Calving. 

Date of 

Entry to 

Test 

No. of Da> 8 
in Test. 

Z 

til 

teg (3 

c 

3 

H 

ttw 

0, 

tt- 

as . 

> <b 

Butter Fat 

^c 

!l| 

Sfl 





lbs. 

lbs 


lbs. 

lbs. 

Not yet 
allotted 

21 8 12 

28 8.12 

250 

2 

0.0004 

4 17 

253 

2884 


27.8 12 

4 9.12 

207 

7 

5.231 

4*55 

2384 

2714 


15.9.12 

22.9 12 

273 

0 

0.813 

4 09 

2784 

3174 


10.0 12 

23.9.12 

228 

3 

4.979? 

4 32 

215 

2454 


* Heifer. 
S 2 
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READ, J. D., Springhurst (JERSEY). 

Cows Entered, 14; Term Completed, 10; Certificated, 9. 


Nairn* oi Staudanl 
Cow. 


Graceful Magnet oi . 

SpriDKhuiht j 

Beauty of Kpruigiimst 
Alrtvke ot Spmighuist 
Stocking ■« ot Spi lu'jlmist , 
Kuiom oi Spimghuist 
Dulcie ot Spiinglmisl 
♦Daphne ot Sprmgliiiist | 
ot spiinghuiKt | 
'"Tulip ot Spnnghuist ' 


* Heilei 

t Weights not rerouted eailiei. 

Btusbank, W. P., Weerite (Aryshires)— 

Cows entered .. .. 10 Term completed . . . Nil 

( otvs arc 1 doing well, hut none lias yet completed the term, ns the herd was 
only entered in March this year. The figures available indicate that the herd 
contains some particularly high yielders. 

Cuiinick, F. 9 Malvern (Jersey) — 

Cows entered . . 2 Term completed . . . . Nil 

These two cows arc mother and daughter, and are both well over amount 
required for a certificate, though term not yet completed. 

Geelong Harbor Trust (Arysliires)— 

Cows entered . . . . 9 Term completed . . . Nil 

Only recently entered. 

Woodmason, Wm., Malvern (Jersey \- 

Cows entered .. ..13 Term completed .. . Nil 

As this herd is of comparatively recent entry, no completed record is mail¬ 
able, but the figures already in possesion of the Department are sufficient to 
show that many members of the herd will prove their utility. 

Robinson, T., Ivanhoe (Aryshire) 

Saddler, D., Camperdown (Aryshiro) 

Manifold, W. T., Purrumbete (Shorthorn) 

McGarve, W. A., Pomborneit (Jersey) 

Stone, A. R., Brighton (Jersey) 

Beckwith, B. M., Kooyong (Dexter Kerry) 


REGULATIONS CONCERNING HERD TESTING 

FOR THE 

GOVERNMENT CERTIFICATION OE STANDARD COWS. 

Entrance. 

L The owner of any herd of pure bred dairy cattle may submit his herd for 
certification. 

2. Only those cows registered in a recognised herd book or pure stock register 
will be accepted, and all such cows in the herd must be tested, with such excep¬ 
tions as are set out in clauses 14, 15, and 16. 


Entry too recent for tost 
to be recorded in this 
report. 




10 Skpt., 1010.1 


Standard Test Cows. 
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3. An annual fee of £1 per herd and 5s. per cow tested shall be paid to the 
Department, of Agriculture on demand. 

4. Any cow entered for certification may be branded in such manner as to 
insure identification, and all standard cows will be marked on the inside of an 
ear with the Government tattoo mark and an identification number. 

Lactation Period. 

5. Testing and l wording shall occupy a period of nine calendar months, com¬ 
mencing one week from date of calving, excepting under such circumstances as 
set forth in clause 1<S. This period shall be recognised as the official lactation 
pei iod. 

Recording. 

(). The milk from each cow entered shall be weighed separately immediately 
aftei each milking by means of tested and approved scales, and the weight re 
coidcd on a printed chart supplied for the purpose, which shall remain the 
pmprrty of the Department. Such scales and chart shall be available for inspec¬ 
tion by a Government Dairy Supervisor when required. 

Supervision. 

7. A Government Dairy Supervisor, under the direction of the Chief 
Veterinary Officer, will make periodical visits for the purpose of checking 
records arid taking samples of milk for testiug. There shall be not less than 
nine visits during the official lactation period, and not more than thirty days 
shall (‘lapse between any two visits. Additional visits may be made at any 
tune by the Supervisor Tor tin* purpose of taking supplementary records and 
samples for testing as often as may be deemed advisable. 

s. Kvery facility shall be afforded Government Officers in carrying out their 
duties under these Regulations, and accommodation must be provided over-niglit 
when required. 

i>. Particulars as to date of calving, service, drying-off, hours of milking, 
manner of feeding, must be supplied for record purposes on request of the Dairy 
SupetMsor. If deemed necessary in any case, the owner may be called upon to 
furnish a statutory declaration as to the correctness of such or any particulars. 

Testing. 

10. In collecting samples for testing, the morning and evening milk will be 
taken; the tests will be made by the Chemist for Agriculture or his Deputy 
from a composite sample containing quantities of the morning and evening milk 
proportionate to the respective yields, and the results, unless shown to be 
abnormal, shall be considered as the average for the period intervening since the 
next previous normal test. Jf apparently abnormal, the results may be dis¬ 
carded, and further samples taken and tests made. 

Standard Cows. 

11. Standard cows under these Regulations shall bo those which, during the 
official lactation period, yield— 

(«) in the case of cows commencing their first lactation period and being 
then under 3 years of age, 150 lbs. of butter fat; 

(?>) In the case of cows commencing their first lactation period and being 
then over 3 years of age, 200 lbs. of butter fat; 

(c) in the case of cows of any age commencing any lactation period other 
than the first, 200 lbs. of butter fat. 

Certification. 

12. A Government Certificate shall be issued in respect of all standard cows. 
Such certificate shall show the breed, the age at entry, brands, the official lacta¬ 
tion period recorded, and date of completion, the weight of milk given, the 
amount of butter fat and commercial butter (estimated on a 14 per cent, over¬ 
run), and the weight of milk given on the last day of the official lactation 
period. 

13. The Certificate issued in respect of any standard cow shall, if she attain 
the standard during any subsequent official lactation period, be returned to the 
Department, when a fresh certificate will be issued, which shall show her record 
for each and every lactation period in which she was tested. 
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Exemptions. 

14. Cows eight years old or over whose yields have been recorded for three 
official lactation periods may be exempt. 

15. Aged or injured cows in the herd at time of entry, and kept for breeding 
purposes, may be exempt on the recommendation of the Government Supervisor. 
Any injury interfering with lactation received subsequent to entry may be re¬ 
corded on Certificate issued. 

16. Any cow which, on veterinary examination, is found to be affected with 
tuberculosis shall be withdrawn from the test, and her milk shall not be allowed 
to be used for sale, or for the preparation of any dairy produce for Bale. 

17. Any cow which, on veterinary examination, is found to be affected with 
actinomycosis of the udder, or any other disease or condition which may tem¬ 
porarily render her milk injurious, may remain in the herd for testing, but her 
milk shall not be used for sale or for the preparation of any dairy produce for 
sale without permission of the Supervisor. 

18. When any newlv-calved cow is rendered temporarily unfit for testing by 
being affected with milk fever, mammitis, retention of placenta, or other ailment 
affecting newly-calved cows, the period elapsing between the calving and 
entrance to the official lactation period may be extended on the recommendation 
of a Veterinary Officer or Supervisor, but such period shall not exceed one month 
from date of calving. 

19. Any interpretation or decision in Tespect of these Regulations, or in 
respect of any matter concerning the Certification, which receives the written 
approval of the Director of Agriculture, shall be final. 

20. Should the owner of any herd entered not conform to these Regulations, 
such herd shall be subject to disqualification for such period as the Minister 
shall determine. The Minister retains the right to withdraw any Certificate 
when, to his satisfaction, good and sufficient cause is shown. 


SEPARATING TEMPERATURES— 

In a recent issue of Hoard's Dairyman, Mr. J. II. Monrad, of 
Denmark, gives some interesting notes upon the effect of temperature 
on the work of the cream separator. In Denmark cream and skim 
milk must, under the law, be heated to at least 176 degrees Fahr. for 
pasteurizing, and thus the milk can be separated at a high tempera¬ 
ture if this is desirable. As a fact, the normal separating temperature 
in Denmark may be placed at about 131 degrees. Experiments at the 
Royal agricultural laboratory in 1910 showed, however, that this 
temperature was little superior to 95 degrees, which is about the tem¬ 
perature of freshly-drawn milk, the difference amounting to only 
.006 per cent, in favour of the warmer milk. The difference, however, 
became much more pronounced when the temperature was allowed 
to drop below 95 degrees, and German experiments are quoted showing 
that at 86 degrees there was .2 per cent, fat left in the milk, at 68 
degrees there was .3 per cent., and at 50 degrees there was .6 per cent, 
left. Altogether, the data quoted show that freshly-drawn milk is 
warm enough for practical purposes, but that when the milk has been 
cooled by standing, the work of the separator is decidedly less 
efficient. 
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THE FRUIT TRADE OF VICTORIA: 

IT8 PRESENT 8TATU8 FROM A COMMERCIAL 8TAND-P0INT. 

(('ontinned from page 511.) 

PART X.™ PACKING. 

By E. Me eking, Senior Fruit Inspector. 

A Plea for the Introduction of the L) i a go \ t a l- n i j m e r i c \ l System 

of Packing Apples. 

The old adage 44 Show me a man’s friends and I’ll tell yon his 
character,” may well be transposed for application in a business sense 
by saying 44 Show me a man’s goods and I’ll judge his commercial 
status.” This is particularly the ease in an industry such as our 
oversea fruit export trade, in which our fruits are consigned to 
markets at tin* other end of the world, and where the buyer (who 
seldom or never comes into personal contact with the producer or 
seller) has no standard whereunder he may judge the commercial 
standing of the latter except by the general appearance and quality 
of his wares. The contention often quoted by many of our exporters, 
that buyers on the London and Continental markets take no note of 
the appearance and make-up of the packages enclosing our fruits, but 
that these solely judge the fruits on their own merits, is not altogether 
correct. Packages encasing commodities such as fresh fruits which 
are sold in their original containers are, from a marketing point of 
view, part and parcel of the goods themselves, and the attractiveness, 
or otherwise, of the packages may rightly be considered as having a 
great influence on the mind of the buyer—in short, to be a factor of 
prime importance in determining the value of the goods. Fruits care¬ 
fully graded with regard to size, colour, and general quality, put up 
in distinctive and attractive packages, and branded with grade marks, 
in a sense, sell themselves, as they save the agent and buyer an infinite 
amount of trouble in determining their value. Of course, bad fruit 
cannot be expected to realize high prices, even if enclosed in good 
packages, but, all other things being equal, there is little doubt that 
consignments put up in attractive manner will realize better prices 
than will consignments where such has been neglected. 

The object is to show that up to now sufficient consideration has not 
been given by our exporters to this aspect of the subject, nor, also, to 
the fact that the introduction of new and improved methods, both in 
the style of package used and in the manner in which our fruits are 
packed, is of urgent necessity if we wish to maintain the position we 
have already established in connexion with our oversea fruit export 
industry on the London and Continental markets. It is intended to 
further show that the best means whereby this desirable end may be 
attained will be by the general adoption of the so-called numerical 
system of packing fruit. 

History of Numerical Packing. 

This system originated some years ago in California in connexion 
with the packing of oranges for transport over long distances. The 
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pack, which was termed the “ diagonal pack,” was not at first insti¬ 
tuted with the idea of adopting a numerical standard, hut was used 
because it furnished the best system of putting up fruits with the 
maximum of tightness combined with a minimum of bruising. It was 
later discovered Hint, in order to put up fruits of various grades, a 
numerical system of packing could be applied under the diagonal pack. 
After California had been packing for some time under the numerical 
system, the advantages, from a marketing point of view, were so 
obvious that the system gradually spread through the Western States 
of the United States and Canada, being voluntarily adopted by the 
growers themselves, and its superiority over the older methods is now 
so universally acknowledged that it has been made the subject of legis¬ 
lation within the past three or four years in both countries of the 
American Continent. 

Capacity Standards and Numerical Standards Contrasted. 

Tn this country an attempt has been made to protect the purchaser 
by the passage through the Legislature in 1900 of the Fruit Cases 
Act. Under this measure, cases of various sizes based upon the im¬ 
perial bushel standard have been adopted. In order to suit the pack¬ 
ing of different varieties of fruits, and also to meet the varying re¬ 
quirements of the local, Inter-State, and oversea export trades, these 
packages vary in shapes as well as measurements; but the cubical 
capacities of all cases have been fixed to provide that, as nearly as 
possible, these shall contain, by measurement, either two bushels, one 
bushel, or one-half bushel of fruit as may be required. Although 
these standards by measurement are a great advance on the old hap¬ 
hazard methods of putting up fruits in any sized packages, and 
although they have proved of much benefit to the trade by suppressing, 
or, at least, lessening the dishonest practice of selling fruit in under¬ 
sized cases, yet it would appear that, for many fruits to which a 
numerical standard may be applied, the capacity standard does not 
nearly give so good a guarantee to the purchaser as does the numerical 
standard. This is particularly so when, under the numerical system, 
the purchaser becomes thoroughly acquainted with the meanings of 
the trade descriptions which are placed on the outside of packages. 
Before proceeding to explain why this is so, it may be well to state 
that, while the wholesale trade, and particularly the oversea export 
section of that trade, is under review, yet the numerical system is also 
eminently adapted for a local single case retail trade. In the Western 
States of the North American Continent, two sizes of cases, or boxes, 
as they are termed in America, have in the past been generally adopted 
by the growers for numerical packing. These are respectively called 
the “ standard,” or Washington box, and the “ special,” or Canadian 
box. The inside measurements of these boxes are as follows:— 

“ Standard ” (Washington), 10 % in. x 11% in. x 18 in. = 2,173 
cubic inches. 

“ Special ” (Canadian), 10 in. x 1] in. x 20 in. == 2,200 cubic inches. 
They are usually constructed of spruce or pine cut as follows:— 
Ends, % in.; sides, % in. (one piece each). Tops and bottoms (two 
pieces each), 3-10 in. to in., according to the strength of the material 
used. Growers in the Western States of America in the past used 
both boxes, because it was considered that both sizes of packages were 
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necessary to provide for the packing of all grades of fruit. This idea 
is now, however, discarded, as it has been found that for all practical 
purposes the Canadian case is sufficient. For shipping purposes they 
should go twenty-four boxes to the ton (40 cubic feet measurement). 
The tops and bottoms are fastened with four deals, each % in. x % in. 
x 11 in. 

General Description op Various Kinds op Numerical Packs. 

In packing under the numerical system, three kinds of pack are 
used, viz., the 2-1 pack, the 2-2 pack, and the 3-2 pack. The 2-1 pack 
is so called because tin 4 fruits, in counting the rows laterally, are 
arranged from one end of the box to the other in two long rows, plus 
one short row, or two short rows, plus one long row. as the ease may 
be. It thus takes three apples to reach diagonally across the full width 
of the box.* This pack is seldom used in the Canadian box, as this 



Plate T. 

Pi« (a). Fig. (*»)• 

2X2 pack, 4 tier, (Mi r<» m-s 2X2 pack, 31 tier, 4-4 rows 

24 apples to tier 24 apples to tier 

4 tiers—96 apples to case 64 apples to case. 

box is too wide to permit any but the largest sized apples to reach 
right across the case in diagonal rows of three. It may, how¬ 
ever, be widely used in the Australian so-called “ dump 99 case. In 
the 2-2 pack the fruits are arranged in rows of two across the box. 
It thus takes four fruits of this pack to reach diagonally from one side 
of the box to the other (Plate I.). In the 3-2 pack, if the count is 
commenced at one end of the box and counted horizontally to the other 
end, it will be seen that the apples are arranged horizontally in rows of 
3’s and 2 s alternately, and that it takes five fruits to reach diagonally 
from one side of the box to the other (Plates II. and III.). The 
fruits in all the above packs should be so arranged that the rows run 
in direct lines lengthways, and also in straight lines diagonally. For 
instance, in describing a pack, we might say that it was a 2-2, 4-4, or a 
3-2, 8-8 pack. This would indicate that in the first instance there 
would be four rows with four fruits in each row, making a total of 


* Seen iii subsequent article, Cl.it j VI. 
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sixteen to a layer (Plate 1., Fig. b ). As in the Canadian case, all 
2-2 packs are four layers, or tiers, as they are named in America, deep, 
we would thus, in the pack under notice, have 16 x 4, or a total of 64 
apples to the rase. Tn the second instance there would be two rows 
containing eight fruits, and three rows containing eight fruits— 
+ 8 + s + S + 8, making a total of 40 fruits to the tier. With five 
tiers of apples in the case, this would give us 40 X 5==200 fruits to 
the case (Plate II., Fig. a). In the 2-1 and 3-2 packs a variation in 
the number of apples to the tier is often necessary. These will be 
described more fully later in the explanatory notes on the various 
schedules. To start the 2-1 pack, the first fruit must be placed in 
one of the corners at the end of the box nearest the packer. The 
left-hand corner is the one usually chosen for this and all other packs. 
The second fruit should be placed in the opposite right-hand corner. 



rig. on i’i« \o, 

Plate II, 


3 X 2—5 rirr packs 

[(f) H X H rows f> ticis (//) K x » rows, 5 tiPis 

to cast* 200 apples to case -213 apples. 

The third fruit should be placed between these two fruits, and the- 
fourth fruit should be placed in line with fruit No. 1 (i.e.., in the left- 
hand eorner), at the end nearest the packer.* To start the 2-2 
pack, the first fruit should be placed in the left-hand corner of 
the end of the case nearest the packer. The second fruit should 
be placed against the end of the box about midway between the 
edge of the first fruit and the opposite side. The third and fourth 
fruits are fitted into the spaces between the first and second placed 
fruits (Plate 1.). If these first four apples arc carefully packed, 
the rows of the tier fill easily. In the 3-2 pack, a fruit is placed in 
each corner, with a third apple midway between. The fourth and 
fifth fruits are placed in the two spaces between the first three fruits 
(Plates III. and VI.). In all these packs, when the first tier is com¬ 
pleted, it should be sufficiently tight to permit the box being held on 


* .S cn in RulHcqiH'nt article. Plat \i 
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end without the fruit falling out. To obtain the requisite tightness 
of the first tier, the apples should be placed in position rather loosely 
until the apples in the last rows of the tier are to be placed in the 
case. The portion of the tier already packed should then be tightened 
by the packer inserting his hands at the end of the tier and pulling 
the apples towards himself. The remaining appples required to com¬ 
plete the tier should then be inserted at the end of the case farthest 
from the packer. After the first tier has been packed, the second tier 
should be so packed that no fruits in this tier should directly rest upon 
the fruits in the tier below. This principle should be observed through¬ 
out, until the packing of the box is completed. The rows should be 
straight, both lengthways and diagonally. 

The apples must be carefully selected with regard to uniformity 
in size, colour, and general quality, if an attractive and properly 
packed case of fruit is desired. Tf the fruits are not carefully selected 
with regard to equality in size before being placed in the case, the 



Fig (a)- -1st, 3rd, and 5th tiers =38 apples to tier Eig. (b) —2nd and 4th tiers —37 apples to tier. 

Plate III. 

3X2 puck, tiers. 8-7 rows, 38 and 37 apples to alternate tiers- -5 tiers=188 apples. 


required number corresponding to the grade of the fruit cannot be 
packed. For example, if it was intended, when commencing to pack 
the case, to pack 175 fruits, this could not be accomplished if the 
packer were to introduce fruits which rightly belong to the grade 
which wmild rim 200 fruits to the case. He would discover that his 
pack would be thrown out of line in many directions, and a buyer on 
examining the top layer would know T at a glance that the case was 
incorrectly packed, even if the trade description indicated that the 
case contained the requisite number (175 fruits). 

(To he continued.) 
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RED POLLS FOR DAIRYING 

Bfj I)r. *N\ S. Cameron , Director of Agriculture . 

As milkers, the Red Poll herd established by the Department of 
Agriculture four years ago is maintaining the early promise of becom¬ 
ing a factor in the improvement of the dairy herds of the State. It 
will be recalled that in 1910-11 the average milk yield of the herd for 
an average milking period of thirty-seven and a half weeks was 
5,750 lbs., and in 1911-12, with an average milking period of forty 
weeks, 6,355 lbs. For the year just closed, 1912-13, the records are 
still very good, although the average (5,218 lbs.) is somewhat lower, 
on account of the inclusion in the herd of a number of heifers milking 
for the 6rst time, and also because 4 of the untoward conditions under 
which the herd was milked for the greater part of the year, the 
summer drought at Boisdale and the dry, scant pastures at Rutherglcn 



One of Lord Rothschild's Red Poll Milkers. 

Milk yield 3908, 10,186 lbs.; 1909, 9,595 lbs.; 1910, 11,450 lbs. 


being markedly detrimental to record-raising. A feature of the herd, 
however, which is even more satisfactory than the comparatively high 
milk yield under the adverse conditions, is that the butter fat tests 
have been as uniformly high this season as during previous seasons. 

In 1911-12, the average test ranged from 4.31 to 5.95, the three 
highest cows going 5.2 to 8.2 (Vuelta), 4.4 to 8.4 (Cuba), and 4.5 to 7.0 
(Muria). Three other cows regularly tested over 6 per cent, towards 
the close of their milking period, viz.: Connecticut, 4.6 to 6.4; Beulah, 
4.9 to 6.4; and Bullion, 4.8 to 6.2. This season (1912-13) the high test¬ 
ing capacity of the herd has again been demonstrated, and two heifers, 
viz.. India and Birdseye, have run the best of the older cows very close 
for the record of the herd. India’s test has ranged from 4.1 to 6.2, 
and Birdseye’s from 3.9 to 8.0, the latter on three successive evening 
milkings giving the extraordinary tests of 9.4, 9.5, 9.7. All the tests re¬ 
ferred to above, and set out in the tables below, are composite tests of 
the morning’s and evening’s milk taken under Government standard 
conditions. Some of the heifers, too, appear likely to carry on the fame 
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of their dams as regards milk yield, Goldleaf, a daughter of Bullion 
(7,733 lbs. record), having yielded 6,437 lbs. during tin* Standard Test 
period of nine months, with a butter fat test ranging from 4.1 to 5.3. 
She calved at two years and two months old, and is due to calve again 
at three years and one month. Her yield of butter fat, viz., 308.5 lbs., 
is so far the best of all the heifers that have completed the nine 
months’ milking under Standard Test conditions. 

Satisfaction appears to have been given by the system that has been 
adopted for fixing the price of the bull calves, viz., the value of the 
annual butter fat yield of the dam at Is. per lb. Thus Bullion yielded 
357 lbs. of butter fat, and her calf was sold at £17 17s.; Havana yielded 
230 lbs. of butter fat, and her calf was sold for £11 11s. Bull calves ex 
cows on their first milking, and in respect of which there is therefore 
no record available other than that of the grand dam, are sold for a 
uniform price of 5 guineas; and this last season the purchasers under 



Milk yield 191 M2, 41 weeks, 7752 lbs.; blitter fat test 1911-12, 5.2 
composite minimum, 8.2 composite maximum; butter fat yield 1911-12, 
485.1 lbs.; butter fat value 1911-12, £26 5s. 9d.; commercial b.itter 1911-12, 
553 lbs. 

these conditions of the Goldleaf and Birdseye calves may be considered 
fortunate. Three guineas additional is charged if the calves are kept 
till over twelve months old; but this has occurred in only one case, each 
season’s drop having been disposed of as calves. Details of the bull 
calves available are advertised in the Journal as the drop proceeds, and 
those which are bespoken are reared for delivery at six months. If a 
calf does not rear well, a second choice is allowed, but so far no pur¬ 
chaser has had occasion to take advantage of this. 

Reports from breeders who purchased the earlier calves show that 
upwards of 90 per cent, of the calves got by the Red Poll bulls, ex 
crossbred cows, or cows of other breeds, are hornless, and 75 per cent. 
are whole red in colour. 

The characteristic feature of the breed, viz., hornlessness, is destined, 
in the opinion of the writer, to play an important part in the economics 
of dairying in Australia. With the gradual increase in the expensive¬ 
ness of hired labour, the cost of stall feeding dairy cows is becoming 
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almost prohibitive, and 
yet hand feeding* or arti- 
fieial feeding in some form 
must be carried on if the 
butter yield is to be main¬ 
tained or increased. For 
this country must adopt 
the practice of growing 
and conserving fodder in 
the spring for feeding in 
the autumn and winter 
if it is to continue to com¬ 
pete successfully in the 
butter export trade. The 
period of lactation of cows 
must be lengthened to in¬ 
crease profits to a degree 
commensurate with high 
land values and costly 
labour ; winter dairying 
must be carried on to 
avoid the present baneful 
break in our supplies to 
tin* London market ; and 
neither of these things 
cau be done if dependence 
is placed on pasture alone 
and without hand feeding. 

With horned cattle, 
for hand feeding to be 
successful, they must be 
stalled and led separately. 
If dehorned, or hornless, 
they may be fed with half 
or less labour from 
troughs or racks in open 
sheds, or yards, or pad- 
docks. When deprived 
of their horns, cattle 
cease the disastrous but¬ 
ting and ripping of one 
another which is so com¬ 
mon a sight in cow-yards, 
and the damage done by 
the bully of the herd, if 
such exists, is negligible. 
(>n one of the large dairy 
farms along the Murray 
in South Australia a 
dehorned herd of ]0»> 
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Showing evenness of type. 



“ Vuelta’s ” 8on as a Yearling. 



Nicotine ” as a Yearling. 
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milking cows is kept continuously on a paddock of 30 acres, being fed 
with green lucerne and lucerne hay deposited from a waggon over the 
fence into long lengths of troughs, out of which the fodder is eaten 
by the cows comfortably ranged up side by side. 

Lest some dairymen, who sight 1 he advantage of conserving labour 
in hand feeding in Ihe way suggested above, may be led into trouble, 
it is necessary to mention that dehorning has been decided by the 
Courts of this State to be illegal. Consequently, if hornless cattle are 
wanted, it is necessary to breed them hornless, and it was with a view 
of giving a lead in this matter that the Department undertook the ex¬ 
periment of establishing a herd of polled milkers. The breed has been 



Some of the Season's Drop. 


developed as a milking herd in England for many years, Lord 
Rothschild’s herd at Tring Park being notable as deep milkers. But in 
Australia they have hitherto been mainly known as a beef breed, re¬ 
puted for their quick conditioning, and it was with some misgiving 
that the experiment was undertaken. So far the indications are that 
the milking function is inherent in the breed, and the records published 
during the last two years, as well as those set out in the tables follow¬ 
ing, appear to show that the cross may be introduced into ordinary 
dairy stock without any risk of a diminished milk yield. At any rate, 
results so far afford ample justification for the departure made by the 
Department and for its continuance. 
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YIELDS AND RETURNS OF THE GOVERNMENT HERD OF 
RED POLL DAIRY CATTLE. 


Season 1910-11. 


Com 

Duvh in 
Milk 

Weeks 
in Milk 

Milk in 
lb* 

Tests 

Butt im 
Fat 

Conimen ini 
JButti i. 

\ alues. 

\ lieltn .. 

270 

88£ 

550 

7 0 7 8 

lbs 

405 14 

lbs 

401 


£ x d. 
17 10 10 

Bullion . 

2 83 

40£ 

778 

4 2 5 0 

250 71 

400 


15 17 10 

Connecticut 

283 

40 £ 

818 

4 2 4 0 

209 00 

200 


11 17 4 

Virginia. 

283 

40£ 

020 

8 8 4 0 

254 75 

290 


11 5 1£ 

Oaiohna 

282 

40* 

570 

4 2-4 8 

258 14 

288£ 

11 8 4* 

Ha\ ana 

288 

40£ 

575 

2 8-4 0 

229-97 

202| 

10 5 0£ 

I'll bn 

288 

40£ 

520 

4 2-4 8 

281 89 

204 £ 

10 5 11 

Mima 

282 

40 £ 

548 

4 2-0 2 

240 70 

271 i 

9 14 9| 

Kentucks 

245 

30£ 

521 

4 0-4 0 

225 98 

257£ 

9 12 7 

Cigarette 

288 

24 

504 

1 0-4 0 

211 01 

2411 

8 18 9 

Beulah 

1 25 

HU 

897 

4 2-4 9 

200 44 

228 J 

8 5 2 

IVnusi Kama 

270 

28£ 

401 

4 0 4 1 

189 75 

21 Oi 

8 4 2£ 

\ vcntge for 12 

201 

27* 

575 0 

4*4 

255 77 

291 £ 

11 1 9 


Season 1911-12. 


Com 

Days m 
Milk. 

Week-* 
in Milk 

Milk m 

lbs. 

Tests 

Butter 

Fat 

Conmieiei.il 
Blltte l. 

Values. 


; 





lbs. 

lbs 

£ 

X. 

</ 

Vuelta 

289 

Hi 

775 

5 2-8 2 

485 1 

553 

20 

5 

9 

i ’itimec tiout 

282 

40 £ 

078 

4 6-0 4 

304 0 

485 

19 

11 

10 

Bullion 

205 

42 £ 

094 

4-8-41 2 

344 0 

392! 

18 

10 

7 

Beulah 

278 

291 

040 

4-9 0 4 

342 0 

390 £ 

15 

3 

6 

Cuba 

204 

48] 

1 ! 

701 

4 4-8 4 

337 8 

385 

18 

10 

4 

Cig.ti otte 

291 

41 i 


048 

4 0 5 0 

285 9 

320 

15 

14 

0 

Kuniatia 

292 

42 


060 

4 0-5 0 

284 2 

324 

15 

0 

o 

Kentucky 

277 

m 

009 

4 0-4 -8 

277 7 

316J 

15 

1 

1 

Murm . 

280 

41 


580 

4 5-7 0 

275 -7 

314£ 

14 

14 

10 

IVnnsi 1\ uniu 

218 

45 

1 

634 

4 0 5 2 

271 9 

310 

14 

13 

10 

Caiolum 

220 

22 


580 

4 0 5 0 

254 3 

280 

13 

11 

4 

Vnginia 

277 

29 

i 

551 

3 9-4 0 

221 7 

2521 

12 

0 

7 

Has ana 

202 

271 


535 

3 8 4 5 

215 3 

245£ 

11 

15 

4 

Average for 12 

282 

1 40 £ 1 

635 5 

4 7 

304 6 

340 £ 

10 

4 

7 


Season 1912-13. 


Com 

Bass in 

Weeks 

Milk in 

Teats 

Butte i 

Commercial 

1 

I , 



Milk 

m Milk. 

lbs 

Fat 

Butter. 

* aiues 






lbs. 

lbs 

£ 

X 

d 

Mu nil 

250 

30 £ 

578 

4 5-7 3 

314 96 

359 

15 

15 

0 

•tGoldleat 

273 

39 

013 

4 1 -5 3 

308 50 

351 £ 

15 

8 

0 

Bullion 

239 

34 

049 

3 8 0 8 

296 90 

338£ 

14 

10 

10 

Vnginia 

259 

37 

050 

3-6-5 7 

282 56 

322 

14 

2 

6 

tCigarette 

273 

39 

081 

3 9-1 8 

278 56 

317 £ 

13 

18 

6 

Connecticut 

320 

45 i 

010 

4 0-76 

277 85 

316| 

13 

17 

10 

t Vuelta 

263 

37 £ 

005 

3 5-5 3 

273 81 

312 

13 

13 

9 

\ Fg> ptu 
tCuba . 

273 

39 

030 

3 7-5 2 

269 22 

307 

13 

9 

3 

251 

30 

028 

3 9-5 4 

269 11 

3063 

13 

9 

1 

t Keiiturk\ 

266 

38 

024 

3 4-4 4 

256 00 

2913 

12 

10 

0 

t Ha\ ana 

258 

37 

600 

3 5 5 5 

252 95 

288! 

12 

12 

n 

*tBirdse\e 

273 

39 

435 

3 9-8 0 

250 34 

285! 

12 

10 

4 

Suinatia 

230 

33 

507 

3 *7-5 *5 

238 37 

2713 

11 

18 

4 

*t India 

268 

38f 

523 

4 16 2 

238-16 

271 £ 

11 

18 

1 

* Pei sica 

252 

36J 

419 

1 6-7 7 

; 218 69 

249£ 

10 

18 

8 

tPonnsyh ania 

230 

34 £ 

497 

3 8 5 9 

215 09 

245£ 

10 

15 

0 

rSuropa 

324 

40£ 

459 

3 6 7 1 

201 13 

229£ 

10 

1 

1 

Carolina 

274 

39 

445 

3 6-0 5 

198 30 

226 

9 

18 

3 

•Turka .. 

191 

27! 

359 

4 0-5 9 

178 27 

203! 

8 

18 

3 

♦Mexicana 

210 

30 

383 

4 0-5 1 

171 58 

195£ 

8 

11 

0 

* Regalia 

338 

481 

338 

4 4-0 0 

101 58 

184£ 

8 

1 

6 

■"Cabana 

273 

39 

337 

4 0-5 4 

153 23 

1H£ 

7 

13 

3 

*lni Suelta 

241 

34 J 

266 

4 3-8 2 

131 23 

1>» 

6 

14 

3 

Avorag* for 23 

262 

371 

5218 

4*5_ 

236 49 

269 

; i 


5 


* Ho If pi s on lire*! call. 

t Records under Government stundnrd text conditions 
j Suffered from eye accident tor a considerable pciiod. 
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CONCRETE ON FARMS. 

(A) Concrete Silos. 

By J. Wilson, Silo Builder. 

The advantage derived from the construction of silos by using 
concrete bricks made from the material found on most farms, namely, 
gravel and sand, with the addition of a proportion of cement (six 
of sand to one of cement), is steadily being recognised. The silo so 
built is fireproof, white ant and mouse proof, as well as being durable. 
The proportion of cement used is so small that it is hardly noticeable 
in the matter of cost, only sixteen casks of cement are used to make 



Fig. 1.—Brickmaking Machine. 

the bricks and set them in a 70-ton silo. Farmers who elect to build 
silos or farm buildings generally for themselves with the aid of farm 
labour can now do so with a brickmaking machine and the use of 
average intelligence. The necessary material, sand and gravel, or 
sand, is usually to be found close at hand. The sand should be sharp, 
and washed clean, as both clay and loam are drawbacks, particularly 
the former. An up-to-date machine made entirely of steel can be 
had for a nominal sum. The machine makes a hollow brick 24 in. 
x 6 in. x 6% in., and is lifted from the brick, thus preventing any 
possibility of the block becoming cracked or strained. The weight 
of a single brick is about 30 lbs., and considerable care and thought 
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has been expended over the construction of the machine; its useful¬ 
ness for silos or buildings is fully assured. 

To build a 70-ton silo, 850 blocks of the size mentioned are re¬ 
quired, and one man, with the assistance of a lad, can make them in 
a week, and the building should not occupy more than ten to twelve 
days to erect. The bricks must be properly cured before laying; 
this is accomplished by sprinkling them with water night and morning 
for a fortnight, so as to prevent them from drying too quickly. In 
building, the blocks are set in cement mortar of a mixture made of 
four parts of sand to one part cement in the same manner as ordinary 
bricks. It is advisable not to mix more mortar than can be used in 
half-an-hour, as set or hardened cement mortar is quite useless. To 
insure success, the initial set should not be disturbed. 

Foundations. 

Level a site for a diameter of 16 feet, fix a centre point by placing 
a 2-in. pipe firmly in the ground, so as to receive a 2-in. pole; from 
this centre attach a piece of quartering, 7 ft. 4 in. long, to act as a 
trammel which will describe a circle having a diameter of 14 ft. 8 in. 
inside measurement. Care should be taken to fix the pole plumb so 
as to obtain an accurate circle. Cut out a trench 6 inches deep and 
12 inches wide, the bottom to be level. A double wall is laid in the 
french for the first course, and then single walls to the top. 

The blocks break joints at 12 inches in succeeding courses, which 
allow the hollows in the bricks to come over each other. 

Reinforcing. 

During the course of construction the walls should be reinforced 
by laying on the top of each course ordinary fencing wire (any old 
wire lying about the farm will answer the purpose), clipped together 
at joints, and built in with the blocks. Three rows of wire to each 
course for the first 4 feet, and for the remainder two rows of wire. 
The height of a 70-ton silo is 21 feet, and inside diameter 14 ft. 8 in., 
and requires 850 bricks, each 24 inches long, of this number 45 
would be required to form the footing course. Port holes, or doors, are 
formed in the following manner:—The first or bottom door commences 
six courses from the ground, one brick being left out for four courses; 
there are three such doors to a silo, allowing six courses between each 
door, size of opening will be 2 ft. x 2 ft. Form the doors of gal¬ 
vanized iron, 24 gauge, cut 3 ft. x 2 ft. 6 in., and nailed to three strips 
of 3-in. x li/>-in. hardwood 2 feet long. Door frames are built of 
6-in. x 1 Vo-in. hardwood, and checked out inches to receive ledgers 
of doors. 

The inside face should be bagged smoothly, so as to be free of mortar 
projections, and the joints of exterior struck smoothly with a trowel. 

Build in on the top course of bricks eight bolts, each 10y 2 in. 
x Vj in. long, for bolting down the plates of the roof, four plates of 
4 in, x 2 in. are used, and the purlins are propped up with 4 in. 
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x 2 in. studs, bolted to the plates at the bottom, and halved out 2 
inches at the top, to receive purlins. Fix two braces 3 in. x 1 % in. 
from centre studs to ridge purlins; two purlins are used to form ridge. 
Ail timber used is of hardwood. Cover with corrugated iron, 9-ft. 
sheets, and fasten with spring head nails, nailing the iron every 
second corrugation. The concrete silo is one of the types erected for 
farmers, on terms, by the Department. Application forms for the 
construction can be obtained from the Department of Agriculture, 
Treasury Buildings, Melbourne, together with particulars of the 
general conditions under which the silo is erected. The cost of erect¬ 
ing a 70-ton concrete silo complete, with elevator, is £55, subject, to 
slight variation on account of distance from Melbourne and cost of 
cement. 


Material Required for a 70-ton Concrete Silo. 

Hardwood, 4 in. x 2 in., six 18 feet, three 16 feet, purlins plates aiul studs 
Hardwood, 6 in. x iy L » in. three 9 feet, door frames. 

Hardwood, 3 in. x iy» in., two 18 feet, braces for roof. 

Galvanized corrugated iron, 26 gauge, 9 feet, eighteen sheets. 

Galvanized plain iron, 24 gauge, 72 in. x 36 in., three sheets 
Galvanized ridging, 26 gauge, 16 inches, 18 feet. 

Spring head nails, 2% inches, 3 lbs. 

Wjre nails, 3 inches, 5 lbs. 

Cement, sixteen casks. 

Sand, 16 cubic yards. 

Bolts, nuts, and washers, eight 10U, m. x U, in., two 6U. in. x \k, in., ten 4 1 m. 
x % in. 


Material for 30-ft. Elevator. 

White deal, 6 in. x % in., T. and G., nineteen 20 feet. 

White deal, 6 in. x % in., T. and G., four 15 feet. 

Oregon, 6 in. x 1 in., one 8 feet. 

Chain, 60 feet, 1 9-16 pitch, No. 45 link. 

Thirty Oregon slats and attachments for No. 45 link. 

One 8-inch diameter sprocket wheel, 16 teeth, 1 9-16 inches pitch. 

One 8-inch diameter x 11%-inch pulley. 

Two adjustable bearings. 

One 22 teeth, 10y»-n)ch diameter, sprocket wheel for No. 52 link, 1 U.-inch pitch. 
One 10 teeth 5-inch diameter sprocket wheel for No. 52 link, 1 Vo-inch pitch. 

14-ft. chain 1%-ineli pitch, No. 52 link. 

Eight 2%-inch x %-inch bolts, nuts, and washers. 

Eight : )i-inoh washers. 

Two sheets 72 in. x 36 in., galvanized plain iron, 24 gauge. 

4 lbs. 2-inch, 2 lbs. 3-inch, wire nails. 


fB) Concrete Fence Posts. 

The manufacture of concrete fence posts is yet in its infancy, but 
such posts undoubtedly show superiority over the wooden ones. They 
are usually made 7 feet long, 5 in. x 5 in. at base, tapering to 5 in. 
x 3 in. at the top, with holes placed at suitable intervals for either 
plain or barbed wire. To these concrete posts timber can be bolted 
to carry gates and any class of fence. Plain wire, barbed wire, or 
wooden pickets can be readily attached. 

The machine for moulding the posts is constructed of steel 
throughout, with collapsible sides and ends, so that a man, with the 
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assistance of a lad, can make 100 posts per day of eight hours’ labour. 
Reinforcing is recommended with some form of metal (old fencing 
wire, either plain or barbed, or hoop iron will answer the purpose). 
The superiority of such posts over wooden ones is self-evident. They 



Fig. 2 .—Making Feme Posts. 


are fireproof and rot-proof ; weeds, leaves, and rubbish which usually 
accumulate around the base of fence posts may be burnt without the 
slightest injury to the post. Tt is practically everlasting, and in 
many localities prove equally as cheap as a wooden post, since it must 
be remembered that the first cost of a wood post is not the only one; a 



Fig. a.—Different Kinds of Fonerete Fences. 

wood post may rot away or be burnt, and the cost of maintenance 
must be considered. 

Posts of any size can be made in the moulding machine by blocking 
off at either end, and the fastening holes for each post can be regulated 
according to requirements. 
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THE VALLEY OF THE UPPER MURRAY. 

By Alfred J . Ewart, D.Sc., Ph.D., Government Botanist of Victoria, 
and Professor of Botany and Plant Physiology in the Melbourne 
University. 

This district exhibits several interesting features both from a 
botanical and an agricultural point of view. The particular portion 
referred to may be said to extend from Betlianga to Bringinbrong and 
Towong, where the head of the Murray divides into the Swamp River 
and the Indi River. 'Allowing for the windings of the river, the length 
of this portion of the valley is probably over 100 miles, and the width 
of the valley varies from 1 to 3 miles. All the surrounding country is 
of an old well-sculptured type. Opening into the main valley, par¬ 
ticularly on the upper part, are lateral valleys of equal or even greater 
breadth, extending back in some cases for 10 or 20 miles, such as the 
valleys at Burrowye, Walwa, Corryong, and Cudgewa. The broad flood 
plains forming the floors of these valleys consist of rich alluvial soil, a 
large part of which is sufficiently raised above the river level to be 
liable only to occasional flooding, and is hence admirably adapted for 
intense agriculture. Owing to the difficulty of communication, how¬ 
ever, it is at present used almost solely for grazing, and nothing was 
more striking than to notice the almost entire absence of any cultiva¬ 
tion, and the almost complete absence of any storage of fodder. This 
is the more remarkable, since last # summer famine prices were being 
paid for fodder in order to keep the stock alive. In some parts the 
herbage was so tall and luxuriant as to make it difficult to understand 
why none is cut and dried as English hay. In addition, many of the 
pasture plants common throughout these fertile valleys are not of the 
very first rank. For instance, white clover is comparatively scarce, 
red clover and lucerne practically absent, and none of the very best 
pasture grasses can be said to be as abundant as they might be. 
Perhaps, the commonest of the pasture plants are, on the whole, burr- 
rnedick, barley grass, mouse-ear chickweed, festuca bromoides, cape 
weed, flatweed, and—thistles. In some parts subterranean clover 
Dccurs, and a few native fodder plants. Kangaroo grass is scarce, but 
wallaby grass is fairly common. Perhaps one of the most striking 
features on these flats is the way in which the removal of the native 
redgum and the presence of stock have driven out the native flora, 
and caused it to be replaced by introduced pasture plants and weeds. 
A few of the native plants, however, appear to hold their own, such 
as Craspedia (“Billy Buttons”), Brunonia (“Blue Pincushion”), 
and the two native Acaenas, “Sheep’s Burr” and “Bidgee Widgee,” 
while in wet places the Bladderwort (TJtricularia ), and on the drier 
foothills the “Bluebell” ( Wahlenbergia ), Daucus brachiatus , the 
austral carrot, and a few of the smaller native compositae easily hold 
their own. 

This is one of the districts in which great stress is laid upon the 
fodder value of thistles in time of drought. The Shore Thistle, 
Carduus pycnocephalus, is perhaps the commonest plant in the whole 
district, and it grows abundantly not only on the river flats but also 
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up the hillsides to elevations of over 1,000 feet. Several acres of 
this thistle in different parts were closely examined where horses and 
cattle were grazing, but without finding any signs of a single thistle 
plant having been eaten. Occasional plants were trampled down, 
but not otherwise touched; and, in many cases where the animals 
appeared to be actually eating thistles, close examination showed that 
they were picking out the grass from around them and leaving the 
thistles untouched. Exactly the same was noted where sheep were 
grazing in a pasture containing thistles, but with plenty of rich grass 
and clover. Where the grass had been cropped short the sheep began 
to eat the heads of the thistles; but, in spite of the fact that the pre¬ 
vious year had been a so-called drought season, it was possible to find 
plenty of dead thistle stems with shrivelled leaves attached on grazed 
pasture land. Apparently, therefore, stock provided with high-grade 
pasture plants do not eat thistles, except by accident; or in the same 
way that a man may take small quantities of non-nutritious condi¬ 
ments with his food. Sheep appear to attack shore thistle before 
cattle and horses do, but they can only be said to turn their attention 
properly to it when compelled by the scarcity of suitable fodder plants. 
If the place of the thistles was taken by herbage which could be con¬ 
verted into dry fodder, the gain in carrying capacity would be very 
great. and the “ drought ” danger—or, rather, starvation danger— 
would be correspondingly decreased. 

The Variegated Thistle,” Carduus Marina us, is fairly abundant 
both along the roadsides and along the river flats. Its leaves appear 
to be more readily eaten by stock than those of the shore thistle, and 
it is perhaps the nearest approach to a fodder plant of any thistle. 
The richness of the soil is well shown by the fact that it may attain 
a height of as much as 10 feet, its thick woody stem forming a litter 
of trash on the ground after flowering. The area of ground occupied 
by this plant would probably have some 20 or 40 times the carrying 
capacity if occupied by, say, lucerne, under irrigation. Occasional 
plants of the Spear Thistle, Carduus lanceolatus were found, but this 
thistle -which is the most obnoxious of the three mentioned—is fortu¬ 
nately not very abundant, and the land-owners do not seem to 
encourage its spread. 

In connexion with the claim so frequently made as to the fodder 
value of thistles, one fact is worthy of notice. It can frequently be 
seen in the neighbourhood of rabbit-warrens that every good pasture 
plant has been eaten out, and only a few obnoxious weeds left. In 
some cases the plants so left consist entirely of thistles, such as the 
shore thistle, spear thistle, star thistle, &c. It is certainly curious 
that rabbits, which are good judges of fodder, should leave them 
severely alone so long as they have anything else to eat. Plants 
such as the shore, variegated, and spear thistles may be, in a 
metaphorical sense, regarded as consisting of small portions of 
inferior fodder, protected by a natural investment of barbed 
wire. No farmer would knowingly feed his stock upon in¬ 
ferior chaff mixed with chopped barbed wire, and yet to some 
extent a diet of thistles corresponds to this. Of course, all 
plants popularly known as thistles arc not alike, and while no 
one would claim the star and saffron thistles as fodder plants, many 
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persistently uphold the fodder value ol* the spear, shore, and varie¬ 
gated thistles. The so-ealled Sow Thistle, Sonchus oleraceus , is 
strictly speaking not a thistle at all, and is in any ease not a thistle 
under the Act. Both rabbits and stock eat this plant freely, so that 
in pastures it is often eaten out. and is rarely able to become 
abundant. 

There is one part of all thistles which has a certain food value, 
namely, the seeds, which strictly speaking are one-seeded fruits. 
These contain a good deal of nourishment, relatively almost as much 
in fact as the sunflower seeds, but their small size and the difficulty 
of collecting them prevents them having any economic value. They 
afford food, however,, for many seed-eating birds; and it is generally 
considered that in New Zealand sparrows, by eating the seed of the 
variegated thistle, played an important part in keeping down this 
plant in districts where it had established itself. At the same time, 
by dropping occasional undigested seed, they may have helped in 
carrying it to districts where it did not previously grow. In Victoria, 
so far as is known hitherto, birds do not seem to have played any 
pronounced part in either keeping down thistles or in encouraging 
their spread. At Walwa, on the Upper Murray, starlings have 
recently appeared, and seem to be increasing in numbers rapidly. 
Although primarily insect and fruit eaters, these birds, like sparrows, 
seem ready to turn their attention to anything capable of being 
swallowed, and it will be interesting to notice in the future whether 
they exercise any influence upon thistles or other weeds of the district. 

Among the commoner weeds along the Upper Murray a few arc 
worthy of special mention. The Flatweed, Hypochaeris radicata, is 
very common, but is hardly to be classed as a serious weed. Several 
species of dock are, however, abundant, and some of the river flats 
are completely overrun wdth sorrel. Both of these are serious w 7 eeds, 
and can only be eradicated when fully established by thorough and 
cleanly cultivation. In the case of the docks, cutting before flowering 
prevents further spread, hut has no perceptible effect upon the indi¬ 
vidual plants when once established. Cape w^eed is fairly abundant, 
and appears to have spread up the valley along the roadsides and 
thence run into the pastures. Paterson’s Curse, Echium violaceum , 
is abundant in many parts below Walwa, and has also appeared higher 
up the river, where there seems to be a danger of it spreading. The 
Shepherd’s Purse, Capsclla Bursa-pasioris, is fairly common, but not 
sufficiently so as to be troublesome. The same applies to the common 
mallow which occurs occasionally near houses, and to the Hedge 
Mustard, Sisymbrium officinale, of which occasional plants or clusters 
of plants are to be seen. The bracken fern occurs in various parts, 
and, although it is not abundant, on a large amount of the land from 
which the timber has been cleared it will he very apt to spread and 
become a pest in future years if not kept down. The little purple 
tipped flowers of Bartsia showed almost everywhere among the 
pastures, and as this plant is parasitic on the roots of the grass, 
causing it to weaken or die out for a time, it very seriously deteriorates 
the carrying capacity of pastures in which it is abundant. It can 
only be destroyed by bringing the pasture under cultivation for a 
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time. A curious point in regard to distribution which was noted on 
several occasions was the occurrence of nettles on the tops of the 
cleared hills, but not on their sides or in the valleys below; and this 
in spite of the fact that they had evidently suffered somewhat from 
exposure to recent cold winds. The shore thistle also was often more 
abundant and taller on the tops of cleared hills than on the sides. 
This may possibly be partly due to the fact that sheep and other 
animals usually prefer to feed on the sheltered side of a hill, rather 
than on the exposed top. 

One weed that might have been expected to be abundant, but which 
has evidently been kept down very successfully, is the Sweet Briar, 
Rosa rubiginosa , and the land-owners seem for the most part aware 
of the danger of allowing the plant to spread. Tt is scarce or absent 
on the pastures, and only an occasional clump occurs here and there 
in some of the gullies. All such plants should, of course, be destroyed, 
since the seed are continually carried by birds on to the pastures. 
At Jingellic, on the New South Wales side of the river, the sweet 
briar is very abundant, and is apparently spreading freely. This is, 
of course, bound to be a constant source of infection to the pastures 
on the Victorian side of the river. 

Modiola untilifida, ‘'The Bed-flowered Creeping Mallow,” which 
is practically a useless pasture weed, appears to be spreading and 
increasing along the pastures on the Upper Murray, above Tliologo- 
long. Very common and conspicuous in the pastures and along the 
roadsides were the tall spikes of the yellow-flowered Verbascttm Blat- 
taria , “The Spurious Mullein/’ which is one of the oldest of our 
naturalized aliens, while Slarhys arvensis , 11 The Wound-wart or 
Stagger Weed/’ which is also an early introduction, is fairly common 
in many parts. Two recently introduced weeds appear now to be 
fairly common. Thus Tunica prolifica , "Productive Carnation/' first 
recorded in 10(Ki, grows in several places, and especially at Mount 
Alfred, near Walwa; while Linaria Pclisscriana , “Pelisser’s Toad 
Flax/’ grows in fair abundance at Guy’s Forest, and at various 
localities along the Upper Murray, Corrvong, and Oudgewa valleys. 
Since some species of Linaria have recently been shown to be capable 
of exercising a poisoning action on stock, the spread of this plant, in 
spite of its delicate spurred blue flowers and elegant appearance, is 
to be looked on with suspicion. 

Along the whole valley, in spite of a careful search, and excluding 
some of the more rocky parts, which were difficult of access to stock, 
I was not able to find a single seedling of " Currajong,” Brachychiton 
populueus; and if any seedling redgums occurred on the river flats 
grazed by stock, they were exceedingly few in numbers, and the 
majority of the redgums had apparently died of old age without any 
others faking their place. Since the currajong forms a valuable 
fodder reserve in time of scarcity, self-interest alone should show the 
desirability of preserving this valuable and interesting tree, which is 
rapidly in process of extinction. The tree grows readily from seed, 
and all that is necessary to re-establish it is to fence off small areas 
where a few trees are growing and scatter the seed over the ground. 
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“The Weeping Willow,” Salix Babylonica , is planted in many 
places, particularly on the banks of the river and smaller streams. 
The leaves and young branches of this tree are eaten readily by stock, 
so that it acts as a fodder reserve, although only a poor one in com¬ 
parison with a good hayrick or lucerne stack. The value of this tree 
in preventing the erosion of the banks is very great. Throughout the 
whole district numerous instances occur where the timber has been 
cleared away from the steep rocky hillsides, with the result that each 
rainfall rushes rapidly off the surface, carrying down the soil covering, 
and the sudden rush of water in the creeks causes them to eat steadily 
upwards into the hillside. The latter can be stopped to some extent 
by planting willows along their banks, but of course the planting 
must be done before the whole of the soil is washed away. 

One point worthy of mention, though hardly a botanical matter, 
is in regard to the tin mine recently established at Walwa, and 
apparently about to rapidly increase in size. As at present arranged, 
the tailings from the stamps run on to the flood plain of the Murray 
and are reached by the water when the river is in flood. The tailings 
appear to set fairly hard in dry weather, but in wet weather would 
be carried away with the river. Since there is an intention of putting 
a weir across the river lower down, it would be a serious matter if 
the tailings flowed down the river in quantities sufficient to fill up the 
weir, or to decrease its capacity soon after it was formed. It would 
be a simple matter as things are at present to move the stamps further 
inland, and to allow the tailings to be deposited behind screens of 
brushwood, so as to avoid any danger to the river. 

The general impressions one receives from the district as a whole, 
apart from the variety and beauty of the scenery and the frequency 
of running streams of water, are the extreme fertility of the plains 
forming the valley system, and the comparatively small agricultural 
use to which this mine of potential wealth has as yet been put. With 
better communication the plough will come more frequently into use, 
and with the plough a more numerous population and the higher 
forms of agriculture should develop. 
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ORCHARD AND GARDEN NOTES. 


E. E. Pescott, E.R.H.S., Principal, School of Horticulture, Burnley. 

The Orchard. 

Spraying. 

The peach aphis will now have made its appearance in orchards 
which were not sprayed with the red oil emulsion in the winter. The 
tobacco solution will now be required, and this may be sprayed on as 
strongly as the grower wishes. If possible, the spraying should be 
repeated quickly after the first operation, so as to kill any aphides pre¬ 
viously protected by the others, or any that may have only been 
weakened by the first operation. 

Tlu* time has also arrived when spraying is needful for the preven¬ 
tion of all fungus diseases, such as shothole or seal), black spot, leaf 
rush leaf curl, &c. In the case of these pests, “ prevention is better 
than cure ” is the invariable rule; and to delay beyond the correct 
period the application of the necessary sprays is to court disaster. 
For black spot of apple and pear, the spraying should be performed 
as soon as the earliest flowers are opening. For shothole and scab, the 
time to spray is before the flower petals expand; and the spraying may 
he repeated, if necessary, after the fruit has set. 

For rust and leaf curl, the spray should he applied before any sign 
of trouble appears on the foliage; thus, if the fungus were present 
during the previous season, it will be necessary to spray early to 
combat it successfully. 

The basis of all successful fungicides is sulphate of copper or blue- 
stone. Bordeaux mixture, a mixture of bluestone, lime, and water, 
known as the G— 4—40 formula, is used; the materials and quantities 
being G lbs. bluest one, 4 lbs. lime, and 40 gallons of water. 

Another spray, and in some locations equally as successful in its 
results as the Bordeaux mixture, is the copper-soda spray, the propor¬ 
tions being G lbs. of Milestone, 8 lbs. washing soda, and 50 gallons of 
water. In each ease, the materials should be separately dissolved, and 
then evenly and simultaneously mixed in a third vessel. 

It is very important that the lime should be thoroughly fresh and 
quick, otherwise the spray mixture will give very inferior results. A 
second necessary point is that the copper sprays should be used as soon 
as they are made. Where any difficulties are experienced, or where 
the grower does not wish to make his own spray, there are quite a num¬ 
ber of ready-made Bordeaux pastes and Bordeaux mixtures already 
on the market, which can be used with satisfactory results. In fact, 
the use of these has become fairly general, and it is not now the prac¬ 
tice for growers to make their own sprays. 
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General. 

Grafting should be carried out at once, whether for young trees or 
for re-working old ones. In connexion with this work, it is wise to cut 
back the trees some time before the operation is performed. Then, 
when the grafting is carried out, the dead ends may be cut off, and the 
grafts inserted in the new cuts. If the ground is at all warm, all 
varieties of citrus trees may be planted. The soil requires to be very 
sweet and well drained 

Cultivation. 

That the season is an extremely early one has been shown right 
throughout the State. At the Burnley Gardens, the Chinese Sand 
pear, which is generally in full bloom about the middle of August, was 
in full bloom in the middle of July. Other early-blooming fruit 
trees have also come into (lower much earlier than previously. It is, 
therefore, most important that ploughing should be completed as early 
as possible. In the past, it has very frequently happened that, owing 
to delaying the ploughing, the orchard and the fruit crop have both 
suffered very considerably. It is absolutely necessary to cultivate the 
surface early, to take advantage of the moist surface and consequent 
easy ploughing, and also to conserve as large an amount of moisture in 
the soil as possible. The longer the ploughing is delayed, the less 
amount of moisture is retained in the soil for summer use. Deferred 
ploughing certainly means dry soil, enfeebled trees, and diminished 
results. Early ploughing gives exactly opposite results; the earlier the 
ploughing, the more soil-water is conserved. 

When the ploughing is completed, the clods should be crushed, and 
the land harrowed, so that a tine earth mulch may be obtained. The 
orchard surface should be kept as level as possible, and no irregular 
ridging or furrows should be allowed. 

All cover crops planted to supply humus to the soil should now be 
ploughed in. If the plants are of a leguminous nature, the best time 
to plough these in is when they are in full flower. If the growth has 
been at all excessive or rank, the crop may be rolled before ploughing, 
or it may be moved or cut with a mowing machine. Every care should 
be taken that the plants will be well distributed throughout the soil, 
and large quantities in a mass should not be ploughed under. Arti¬ 
ficial and stable manures may also be given to the trees at this time. 
These should be applied before ploughing. 

Vegetable Garden. 

The vegetable plots should be cleaned from all weeds, having the 
light weeds dug in, and the stronger ones pulled out and rotted in the 
compost heap. The surface should be worked up to a very fine tilth 
after digging; it must be kept constantly loose with the hoe to keep the 
soil cool; and prior to digging it will be advantageous to give a top 
dressing of lime. 

If the weather be dry or windy, all newly-planted plants should 
be frequently watered. Tn transplanting seedlings, it is a help to dip 
the whole plant in water before planting. 
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Any seedlings that are ready may be planted out; tomato plants 
may be planted out under shelter until the frosts are over. At the end 
of the month a sowing of Freneh bean seeds may be made. Seeds of 
peas, broad beans, beet, eabbage, Kohl rabi, radish, turnip, eaulifiower, 
lettuee. earrot, parsnip. &e., may be sown in the open. Seeds of melons, 
cueumbers, pumpkins, marrows, and similar plants may be planted in 
frames for transplanting after the frosts have gone. 


Flower Garden. 

After digging, the surface must be kept constantly stirred with the 
hoe. so as to have 4 it loose and friable for cooling and for moisture-con¬ 
serving purposes. All weeds must be kept down, as they are robbers 
of plant food and moisture at this season of the year. Shrubs of all 
kinds may still be planted out, and these should be well watered after 
planting 

Ilose and other aphides must be watched for, and treated according 
to instructions given in last month's notes. Rose scale should he 
sprayed with lime-sulphur wash, or with kerosene emulsion. This pest 
will soon disappear if the hushes are kept open to admit the air and 
the sunlight freely. Rose mildew will now he appearing, and the 
plants, as well as the soil, should be sprinkled with liberal dustings of 
sulphur. Sulphide of potassium is also a good specific for this fungus 
trouble, using it at the rate of 1 ounce to 3 gallons of water. 

Cannas. early ehrysanthemums, and early dahlia tubers may be 
planted out, as well as all kinds of herbaceous plants, such as del¬ 
phiniums, perennial phlox, asters, &c. The clumps of these should be 
well divided, and in planting they should be fed with a liberal quantity 
of stable manure. Beds should be prepared and well dug over for exhi¬ 
bition chrysanthemums and dahlias. 

Wattles of all kinds may he planted out, and many of these are 
suitable for garden work. For trees, Acacia Bailey ana (Coota- 
mundra), A. saliyna (West Australian willow whittle). A spcctahilis 
(weeping), A. verniciflua , A. prominens, A. leprosa , A. longifolia y A. 
cidlriformis , A. data , A. decurrens , variety normalis , A. linifolia , A. 
iteaphyUa , A. Maidenii, and A. rctinodes are all useful. While as 
shrubs, the following may be grown:— A. discolor , A. longifolia , 
variety mphor<(\ A. smveolens , A. Farnesiana, A. myrtifolia , A. 
acinacra , A. Mitchdli , and A. podylarifolia. 

Aeacias may be readily pruned, the work being done after dower¬ 
ing; and if this work be commenced when the plants are fairly young, 
they may be trained into beautiful and shapely bushes and trees. 

It is also a good time to sow the seed. The outer covering of Acacia 
seeds is very hard, and the growing root is not able of its own accord 
to penetrate it. The seed must, therefore, be immersed for a few 
moments in boiling water, and allowed to soak for at least twelve hours. 
After this, they may be planted direct into the garden or into pots for 
subsequent transplanting. 
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THIRD VICTORIAN EGG-LAYING COMPETITION, 1913-14. 


Commencing 15 th April, 1913. 

CONDUCTED AT BUKNLEY HORTICULTURAL SCHOOL. 







No. ot 






Position in 

Breed 

Name of Owner 

April 15 

July 15 

Total to 

Compoti- 

Pen. 



to 

to 

date—4 

tion. 




July 14 

Aug 14 

months 


23 

White Leghorns 

J H Gill .. 

381 

152 

533 

1 

61 

Jno. Campbell 

350 

131 

481 

2 

65 


E A. Lawson 

361 

119 

480 

3 

46 


Thtrkell and Smith 

342 

i:>0 

472 

4 

6 

s 

J S Spotswood 

368 

111 

469 

5 

11 


C J Beatty 

333 

132 

465 

6 

8 


E. H Bridge 

331 

P27 

461 

7 

68 

Black Orpingtons 

.Tones and Curtis 

313 

125 

438 

8 

16 

D Fisher 

306 

L.O 

436 

! 9 

31 

White Leghorns 

W O Swift 

309 

127 

436 

/ V 

46 

Black Orpingtons 

T. W. Coto 

325 

no 

435 

11 

JO 

White Leghorns 

T A Pettigrovo 

302 

132 

434 

12 

21 

A. Ross 

322 

98 

4l0 

13 

35 


Morit/. Bros. 

290 

127 

417 

14 

34 


.1 E Bradley 

301 

114 

415 

15 

50 


A H Mould 

303 

111 

414 

16 

49 


M IT Nove 

271 

128 

399 

17 

66 


W Foatherstone 

283 

no 

39 4 

18 

37 


C IT. Busst 

274 

117 

391 

19 

7 


H McKenzie 

275 

lit 

389 

20 

47 


W Me Lister 

269 

106 

375 

21 

26 


B Rolls 

241 

130 

374 

22 

40 


Geo Edwards 

272 

100 

372 

23 

32 


H Tfanhury 

252 

118 

370 

24 

43 


Morgan and Watson 

254 

113 

367 

25 

20 


C. B Bertelsmeier 

246 

119 

365 

26 

2 


R W Pope 

261 

95 

356 


41 


Percy Walker 

245 

111 

356 

/ 

63 


A. Sellers .. 

248 

107 

355 

29 

39 


W Purvis . 

248 

loo 

354 

30 

13 

Blaok Orpingtons . 

T S Baltimore 

233 

11H 

351 

31 

58 

White Leghorns 

Stranks Bros. 

235 

114 

349 

32 

5 

(1 W. Robbins 

213 

132 

345 

33 

67 


(J ITepburn 

237 

107 

344 

} « 

24 


Redtern Poultry Farm 

230 

114 

344 

38 


M A. Monk 

241 

101 

342 

36 

14 


F Hannaford 

258 

SO 

338 

37 

25 

Black Orpingtons . 

King anil Watson 

240 

97 

337 

38 

45 

White Leghorns . 

T) Uo ltd die 

235 

98 

333 

39 

59 

S.C White Leghorn- 

Cowan Bros 

204 

114 

318 

40 

27 

White Leghorns 

.1. Sinclair .. 


87 

312 

41 

3 

S Buscumb 


99 

311 

J 42 

18 


B RowHnson 


84 

311 

55 


P H Killeen 

191 

114 

305 

44 

52 

M 

W. G. Osborne 

183 

117 

300 

45 

62 


G A. Gout 

177 

108 

285 

1 46 

22 

41 

TL Mitchell 

201 

84 

285 

42 

f 

A. Stringer 

148 

127 

275 

48 

33 


South Van Yean Poul¬ 

151 

122 

273 

49 



try Farm 





17 

it C Brown Leghorns 

S P. Giles .. 

164 

96 

260 

} 50 

44 

White Leghorns .. 

W. A. Rennie 

152 

10 s 

260 

53 

Black Orpingtons .. 

A. Greenhalgh 

182 

76 

258 

52 

57 

White Leghorns 

Gleadell Bros 

165 

91 

256 

53 

56 

Schaefer Bros. 

142 

112 

254 

54 

12 


A H. Pad man 

156 

92 

248 

55 

19 

Black Spanish 

W. Dunlop 

154 

89 

243 

i 56 

51 

W. IT Steer 


122 

243 

36 

White Leghorns .. 

A. .7 Jones.. 

118 

119 

237 

58 

28 

E Waldon 

182 

54 

236 

59 

54 


Jas. Me Allan 

99 

133 

232 

60 

64 

Golden Wyandottes 

C L. Sharman 

97 

94 

191 

61 

29 

White L ‘ghorns .. 

S Brii ndrett 

89 

100 

189 

| 62 

15 


J Shaw 

109 

80 

189 

30 

Black Orpingtons . 

Jas. Ogden 

94 

83 

177 

64 

60 

Black Spanish 

Watson and Rush- 

59 

96 

155 

65 


worth 





4 

White Leghorns .. 

Jas Brigden 

57 

94 

151 

66 

9 


Sylvania Stud Farm. 

78 

54 

132 

67 



Total .. 

15,131 

7.260 

22,391 
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THIRD VICTORIAN EGG-LAYING COMPETITION, 1913-14. 

Monthly Rkpokt Ending 14th August. 

The past month concluded the winter test, and the output of eggs 
1ms been very satisfactory. For the first four months, 22,491 eggs 
have been laid by 402 birds, an increase of 1,299 eggs above that of the 
previous competition of 414 birds. 

The weather for the month under review has been mild compared 
with last year, the temperature on only three occasions being 30 
degrees, or thereabouts. Extremely cold and strong north winds have 
been experienced for days in succession, from which the birds took 
shelter very much. 

Tlie rainfall has been low, only H2 points being recorded at the 
pens for the month. Last year 22.1 points of rain fell during the 
mine period. 

The winners of the Winter Test (Gill, pen 23) have established a 
record for the Commonwealth by laying 533 eggs in four months, which 
is a splendid performance, and 53 eggs above the winners of last year’s 
winter test. The second prize winner’s (Campbell, pen 61) total was 
1^1 eggs, one above Lawson’s (pen 61). 

The feeding in the morning was similar to that of the former 
monlh, but a slight increase of maize and pollard, when the cold north 
winds were experienced. At night, the ration consisted of wheat and 
cracked maize in equal parts, varied, in mild weather, by an increased 
proportion of wheat. The green food consisted of grass, thistles, &c., 
with an occasional supply of green lucerne. 

The general health of the birds still continues excellent, all looking 
bright and vigorous. 


REMINDERS FOR OCTOBER. 


LIVE STOCK. 

Houses.- Continue to food stabled horses well; add a ration of greenstuff. 
Hug at night. Continue hay or straw, chaffed or whole, to grass-fed horses 
Feed old and badly-conditioned horses liberally. If too fat, inares in foal 
should be put on poorer pasture. 

Cattle. — Except on rare occasions, rugs ma\ now be used on cows at night 
only, Continue givlug hay or straw. Be prepared for milk fever. Read 
article in Year-Book of Agriculture, 190o, page .‘114. Give calves a warm dry 
shed and a good grass run. Continue giving milk at blood heat to calves. Be 
(••refill to keep utensils clean, or diarrhoea will result. l)o not pve too much 
milk at a time for the same reason. Give half a cup of limewater in the milk 
to each calf, also place oats or lucerne hay in a trough so that they can eat 
at will. 

Pigs. —Supply plenty of bedding in warm well-ventilated styes. Keep styes 
clean and dry, and feeding troughs clean and wholesome. Sows may now be 
turned into grass run. 

Sheep. —Avoid excessive dust in yarding sheep for shearing. Well bred 
fleeces free from dust and burr should be skirted carefully, the better the 
class of wool the greater the need. Fleeces that are dry and earthy on the 
backs need only stains removing, there is no advantage in removing burr on 
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these. It is better management to have ample table room, and extra men 
skirting carefully, than to hurriedly tear off unnecessary wool and then 
employ men at the piece table to sort what is known as lt broken fleece ” or 
“ first pieces.” All stains must come off fleeces, and weather stains from 
bellies. With crossbreds, separate all coarse fleeces from the finer sorts; and, 
with merinoes, the yellow and mushy ones from the shafty and bright. Skirt 
off any rough thighs from crossbied fleeces and keep separate. Press in neat 
bales; avoid u sewdowns. ” Brand neatly. If any likelihood of lambs not 
going for export before dry feed comes, shear at once. 

Poultry. —The bulk of incubation should cease this month—late chickens 
are not profitable. Devote attention to the chickens already hatched; do not 
overcrowd. Feed with dry mash. Also add plenty of green food to ration, 
ordinary feeding to be 2 parts pollard, 1 part bran, a little dry bonemeal. Give 
a little three or four times a day, according to age. Feed crushed wheat or 
hulled oats at night. Avoid whole oats. Grit nr coarse sand should be avail¬ 
able at all times. Variety of food is important to growing chicks; insect life 
aids growth. Remove brooders to new ground as often as possible; tainted 
ground will retard development. 


CULTIVATION. 

Farm. —Plant main crops of potatoes in early districts and prepare land for 
main crop m late districts. Fallow and work early fallow. Sow maize and 
millets where frosts are not late, also mangolds, beet, carrots, and turnips. 
Sow tobacco beds and keep covered with straw or hessian. 

Orchard.— Ploughing and cultivating to^be continued, bringing surface to 
a good tilth, and suppressing all weeds. Spray with nicotine solution for peach 
aphis, with Bordeaux mixture for black spot of apple and pear, and with 
arsenate of lead for codlin moth in early districts. 

Vegetable Garden. —Sow seeds of carrot, turnip, parsnip, cabbage, peas, 
French beans, tomato, celery, radish, marrow, and pumpkins. Plant out seedlings 
from former sowings. Keep the surface well pulverized. 

Flower Garden. —Keep the weeds down and the soil open by continued 
hoeing. Plant out delphiniums, chrysanthemums, salvia, earh dahlias, Arc 
Prepare ground for digging and manuring for autumn dahlias. Plant gladioli 
tubers and seeds of tender annuals. Spray roses for aphis and mildew. 

Vineyard. —This is the best month for field grafting. If stocks bleed too 
copiously, cut off 24 hours before grafting. Field grafts via,si be staked, to 
avoid subsequent straining by wind and to insure straight stem fur future vine. 
Stakes are also necessary for grafting rootlings for same reasons. Temporary 
stakes 3 feet loug will suffice. Keep a sharp look out for cut worms. (See 
Journal for July, 1911, and also current issue.) Disbud and tie up all vines, 
giving special care to young plantations. Beware of spring frosts. (See 
Journal for September, 1910.) 

Conclude spring cultivation (second ploughing or scarifying and digging or 
hoeing round vines). Weeds must be mastered and whole surface got into 
good tilth. Sulphur vines when shoots 4 to fi inches long. 

Cellar —Taste all young wines; beware of dangerous symptoms in unfortified 
fruity wines, which may need treatment. Fill up regularly all unfortified 
wines. 
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BEE-KEEPING IN VICTORIA. 


(('ontin itrcl from pa<j( 548.) 

By F. IF BiultHc, Bee Expert. 

X V!. Tit A N S V K It RING B K KS. 

Owners of* bees in ho\ hives who wish to adopt the more profitable 
fraiiK* hive, or upon w horn it has become obligatory to do so, can transfer 
their bees to frames by whichever oik 1 of the three methods described 
below best suits their circumstances. It may here be pointed out that 
the adoption of frame hives does not necessarily involve the purchase 
of expensive hives, honey extractor, and oilier appliances. Bees may 
he kept m home-made frame hives, and the honey taken by cutting out 
of the frames those combs which contain no brood and returning the 
frames to the hives to he refilled with comb by the bees. A strip of 
comb 1 inch wide should be left along the top bar of the frame; if this 
is cut to a V edge, very little honey will he left in the frame, and the 
necessity for putting a fresh strip of comb foundation into the frame 
is avoided, while yet straight comb building is insured. 

Under the Rees Act 11)10. the Governor in Council may proclaim 
districts in which bees may not be kept in other than prescribed hives. 
By a regulation under the Act (rule Victorian Government Gazette of 
7th May, H)ld), “ Prescribed hive ” shall mean any hive, the combs 
of which are in frames and capable of easy removal for the purpose of 
inspection. In a proclamation of the same date certain districts are 
enumerated in which the transferring of all box hive bees to prescribed 
hives becomes obligatory.* 


* The districts mentioned in tin* Proclamation are the .Boroughs ot Ararat. Chines, Hamilton, 
Horsham, Fort Fairy, Cortland, Sale. Maryborough, Stawell, Talhot and the Shires ot Arapiles, Ararat] 
Avoea, Avon, Bairnsdalc, Belfast, Dun das, Mclvor, Maffra, Minhaimte, Mount House, Portland.' 
Stawell, Strathfleldsaye, Talhot, Wannon, and Wimmera. 

Although the Proclamation has elfeet tmm 1st May, 1913, all owners of bees are afforded oppor¬ 
tunity to arrange for the transter during the present swarming season, and tho section ot the Act which 
prescribes a penalty not exceeding £20 ior 1 allure to comply with the pimisions of tho Act will not be 
enforced until every owner has had time to conform thereto. 

1253(1. T 
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In order to effect the change with as little inconvenience as possible, 
hives with frames having starters (narrow strips) or full sheets of 
comb foundation fastened to the centre line of the top bars, should be 
m readiness so that all swarms which issue may be hived in such. 

Transferring at Swarming Time. 

When a swarm has settled (or clustered), it should be hived in an 
ordinary empty box, and, as soon as the bees are in, carried to the 
spot which the frame hive is to occupy. 

Towards evening, when the bees are not likely to rise in the air 
again, the frame hive is placed in position, a bag or cloth spread out in 
front of the hive entrance in such a way as to provide an easy passage¬ 
way into the hive, and the swarm shaken or dumped out of the box on 
to the cloth. If the bees are slow in entering the frame hive or a con¬ 
siderable number remain outside, they may be gently driven in by 
blowing a little smoke on them; none, however, should be blown into 
the hive. j 

What to do with the box hive from which the swarm came will 
depend upon whether an increase in the number of hives is desired or 
not. If no increase is wanted, the bees remaining in the old box may, 
after lurning it open side upwards, be drummed up into an empty 
box placed on top (as in robbing box hives), and the bet's thrown down 
in front of the frame hive containing the swarm. 

The eon tents of the box hive may now he disposed of in the way 
usual with box hives. The combs will contain a considerable amount 
of brood (much more than when box hives are robbed at the usual 
time), and the many thousands of young bees, whieb would in the 
ordinary course have hatched within the following three weeks, may 
he saved if, instead of drumming the remaining bees off at once, this 
operation is deferred for twenty-two days, to allow 7 all worker brood 
to hatch out. By this time there will he a young fertile queen, and 
the bees, after being drummed off. an* hived on frames in the same 
way as the sw T arm, if increase is desired, or, if not, the old queen which 
w 7 ent with the swarm may he removed from the frame hive and the 
driven bees with the young queen united with the bees of the frame hive 
by running them in towards evening after blowing a puff of smoke into 
the hive. 

When re-uniting, as described, is intended, it is best to hive the 
swarm, in the first instance, on the spot occupied by the box hive from 
whence it came and place the old box alongside, with the entrance facing 
in a different direction from that of the frame hive. This will serve 
two purposes—first, the old bees which remained in the box after the 
sw r arm left it, when returning from their foraging flights, will go to 
the spot they are used to and join the swarm, with the result that no 
after swarm will come from the box hive; and, secondly, there will be 
no bees flying back after uniting, as would be the case if the new and 
the old hive w T ere some distance apart. 

Transferring at Robbing Tim:e. 

All hives do not swarm every year, and there may be a number still 
left in box hives when the swarming season is over. These may be 
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transferred at the time usually selected for robbing by box hive bee¬ 
keepers. At this time, which varies in different localities and seasons, 
there is generally a maximum of honey and a minimum of brood, so that 
the saving of it is of no great consequence, and the transfer is best 
effected by robbing the boxes in Die usual way, but putting the bees 
into frame hives instead of empty boxes. If any of the stocks are too 
small, two may be put together into one frame hive. As far as possible, 
adjoining boxes only should be united, otherwise the bees which had 
their hive taken away altogether will enter the hive nearest their old 
location. Hives which did not swarm during the season, and particu¬ 
larly those which are weak in bees, may be suspected of disease. The 
box should be raised on one side and a piece of brood comb broken out, 
the box lowered again, the comb taken indoors and carefully examined 
tor foul-brood This is done by removing the caps of some of the 
brood ('(‘11s, especially those which look darker than the surrounding 
ones, and any that have sunken in instead of raised caps. This prick¬ 
ing open of tlie cells should be done with a toothpick, a wooden match, 
or straw. Healthy larva* are of pearly whiteness and plump; diseased 
ones are yellowish, grey, or brown, and flabby in appearance, and, later, 
collapse into a shapeless brown mass, which, when touched with a match, 
draws out stringy or ropy. This disease is often, but not always, 
accompanied by an odour of stale glue.* 

Any colony found diseased and with not sufficient bees left to form 
a medium swarm should be at once destroyed by burning the box, 
bees, combs, and all. The bees should he shut in when they have 
slopped flying for the day, and the whole hive burned on a fire in a 
hole dug for the purpose, which is to be filled up with earth when 
everything is consumed. 

If a diseased hive still contains sufficient bees to form a swarm, they 
may be drummed off into an empty box, in which they should be left 
for three or four days to cleanse themselves. The bees are then trans¬ 
ferred to a frame hive like an ordinary swarm. The old box and 
contents should be burned as soon as the bees are driven out, and the 
intermediate hive cleaned by immersion in boiling water. 

Robbing box hives for the purpose of transferring the bees to 
frames should not be done too late in the season, so as to give them a 
better chance to establish themselves before winter. 

On no account should honey or comb, wax, or refuse from the box 
hives be given to the bees, nor should they be allowed to have access 
to it. The cutting out of combs, the straining of honey, and the 
rendering of wax should all be done indoors, secure from bees, or when 
that is not possible, it should be done at times when bees are not dying 
and all honey, wax scraps, or daubed utensils should be removed, or 
carefully and securely covered up, when the work is finished. 

It may here be pointed out that the practice of many box hive bee¬ 
keepers of leaving comb too dark for the straining bag lying about, 
straining honey out of doors, or even purposely putting scraps of comb 
and sticky refuse out for the bees to clean up, has, since foul-brood 
has been introduced to Australia, caused the loss of thousands of 


* For symptom* of Foul-brood and its treatment hoc Journal of Aoricnliun\ Jinn*. 1010, pam* .107, or 
tl I>plv tor pamphlet “ Foul-brood of Boos.” posted free on Application to the Department of Aprirultiiic 
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colonies of boos and the wholesale dissemination of that disease. Even 
the bees’ nests in trees first became infertcd in this way. The subsequent 
foiling and robbing 1 of bee trees by bee hunters, who left the refuse 
exposed to other wild bees, box hive, and frame hive bees, caused a still 
wider distribution of foul-brood. 

Tt is not natural for bees to find honey. They gather nectar from 
the blossoms; this they transform into honey inside the hive. When 
they find honey outside they become excited; when the supply is 
exhausted they forage around for more: they find weak, usually dis¬ 
eased colonies, or bee trees, somewhere within their range of Might; 
they attack these and carry home their stores of honey, and with them 
the germs of foul-brood. 

I f feeding bees is necessary, as it may be in the case of late transfers, 
sugar syrup (2 sugar to 1 boiling water by weight) should be given in 
a feeder inside the hive, not honey outside. Sugar syrup does not 
excite bees so much as does honey, and can bo relied upon as.,l,)eing free 
from disease. 

Transferring Bees and Comrr. 

Any one who understands bees well, and has sufficient experience 
in disease to enable him to detect the very first trace of it, can transfer 
box hive bees to frames at any time during the active season by cutting 
out any of the combs of brood in the box hive which are straight 
enough and fitting them into frames. The pieces of eomb are held in 
position either by means of string tied over the frame and eomb, or 
thin splints of wood tacked to the frame. These temporary supports 
may he removed as soon as the bees have fastened the combs to tin 1 
frame. It is seldom that more than two or three frames can be tilled 
with brood from a box hive; the rest of the frames are supplied with 
starters or full sheets of foundation. As the bees beeome established 
on newly-built eombs the frames of transferred combs arc gradually 
worked to the outside of tin* cluster of bees, or put into tin* upper 
story over a queen-exeluding honey board, and when all the brood is 
hatched out of them they are best withdrawn from the hive and 
melted for w^ax. 

While this method saves most of the* brood and transfers everything 
in one operation, it is a very messy one. There is always a risk of 
transferring disease to the new hive along with the brood or eomb, and 
the transference of brood and comb should, therefore, not be under¬ 
taken by any one not possessed of the requisite knowledge and skill. 

(To be continued.) 


Correction. 

On page 569, Journal of Agriculture for September, 191:1, “ Yields 
and returns of the Government Herd of Hod Poll Dairy Cattle.” The 
third column of test figures should be read “ Milk in gallons ” in each 
case, Also, the average value for season 1912-13 should be £11 16s. 5d. 
—Editor. 



10 Oct, 1918.1 Printed Labels and Wrappers tar Export Fruit. .*>89 


P1UNTE1) LABELS AND WRAPPERS FOR EXPORT 

FRUIT. 

J. (L Turner , Chief Horticultural Officer. 

Tlii* uso of plain mid coloured labels and wrappers in the packing of 
export fruit has long been a prominent feature of the American and 
Italian trade, ruder the keen competition that exists in those older 
fruit-growing countries, every device for arresting the attention and 
securing the trade of the world's markets lias long been resorted to. 
The shipper with the best eye for advertisement has scored over his 
rivals, and, accordingly, we find that his success has been, in nearly 
every instance, coincidental with the attractiveness of his advertise¬ 
ment. On American apple boxes, or in the Italian lemon eases 
received in Australia, we find some of the highest examples of the 
ad\ertising art. The American shipper usually presents on the end of 
each fruit ease* a pictorial representation of his orchard or his district 
in colours that throw” finite a glamour of beauty over the most common¬ 
place details of ever\ -day orchard life. The Italian packers place 
within their cases a printed cover presenting to the eye of the buyer a 
symphony in gold and colours; every fruit in the top row of the case 
is enveloped in tissue paper setting forth the name and address of the 
shipper printed in purple and gold, or other colours, and the lower 
layers arc 1 wrapped in papers printed in colours of, perhaps, humbler 
hue, but little* less effective in the way of advertisement. 

AVe in Australia have* not yet reached so high a pitch of pictorial 
•• push " m connexion with our wares; at any rate as far as our fruit 
js concerned. It is, perhaps, heeause we, so far, have enjoyed a com¬ 
parative monopoly of the trade* in our goods in the Old World markets 
Hut the signs are not wanting that ere long we* will have to face the* 
competition of countries who are just as favorably situated as ourselves. 
South Africa and South America have been reeently planting enor¬ 
mous areas of fruit trends. This can be for only one purpose. It. them, 
is clearly our duty to give more attention to the matter of advertising 
our goods than we* have done* in the past. The present methods (dull 
stringy-bark eases and plain paper wrappers) are*, no doubt, virtuously 
economical, but the average cases sent from Victoria are quite innocent 
of trade* embellishment— oven to severity. The wrappers enclosing the 
fruit are almost invariably devoid of the slightest attempt at adver¬ 
tisement. 

It is usually pleaded that advertisement, or any other suggestion, 
“ all adds to the expense,” and “ every farthing counts.” If expense 
he the objection, it should be easily got over. AVhy not eo-operate? 
This item of advertising is one that could be very well taken up by 
the growers of each district packing at one packing-house. In fact, 
it is at the district packing-house that such a form of advertising would 
he best, carried out, for it is mainly in conjunction with fruits of 
uniform grade and the best quality that a high repute for reliability 
for the output of the whole district can be attained. One or two 
careless indifferent packers in a district may easily nullify the efforts 
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of well-intentioned careful packers. Buyers, and officials too, some¬ 
times, are, unfortunately, largely led by the locality influence. Tt is 
well known that all fruits, whether from Tasmania, New Zealand, or 
Australia proper, are regarded by many of the foreign buyers as 
“ Australian.” The German authorities some years ago issued regu¬ 
lations aimed at all Australian fruits, because in one small lot the 
officials found traces of San Jose Scale. At San Francisco, too, the 
officers caused restrictions to be placed on Australian fruits because of 
the existence of fruit fly at certain northern ports in the Common¬ 
wealth. This all tends to illustrate the necessity for advertising 
locality. If your locality is one of the best for raising top-grade fruit, 
make the most of it and advertise. 

On this subject the Agent-General lias forwarded to the Minister 
for Agriculture a report which he received from Mr. N. W. Barrait, 
who 1ms been inquiring into this matter of fruit wraps:— 

Sir, 

In accordance with instructions, I have interviewed \arious buyers, both 
at (Invent Harden and London Bridge, with regard to the use of printed fruit 
wraps. 

There is a general consensus of opinion that anything that will set the 
fruit oB to better advantage is very desirable, since it is the first glance at 
the auction sales which impresses buyers. Tn fact, as one well-known buyer 
expressed it, “ Anything which looks well and tends to a certain amount of 
deception in catching the eye causes a ready sale.’ 7 And there ir nothing like 
a well-packed case. Tf the fruit be packed in a paper printed in a design, and 
with a colour which will not obscure the actual fruit, the same is very effective. 
Of com so, some of the lighter colours are not very noticeable, such as the silver 
and burnished wrappers used on lemons. 

1 have seen a wrapper printed in bronze blue, which is on a white back¬ 
ground. This is used for a good class of orange coming from Ttnly, and 's 
very effective. 

The two best colours to work in designs on printed wraps are bronze blue 
and rod. Both of these should be used on a white background. 

With regard to Tnlifornian fruit, printed wrappers are universally used. 

Rome Australian fruit from Western Australia and Tasmania has been sent 
in these wrnps, and the buyers noted same immediately, with the result that 
the brand, being easily recognised (and the fruit good), has attained a great 
degree of popularity. Of course, if printed covers are used, the fruit should 
only be of the best, as otherwise nothing would be gained—the wrapper (printed) 
thus being recognised as a distinctive mark of quality. 

With regard to the matter to be printed on a wrapper, various ideas have 
been suggested, c.//., map of Victoria, with red dot on the part of the country 
from which the fruit comes. (This design is in use by a Tasmanian grower.) 
Then various lettering could be employed, such as tl Finest grade frnit, best in 
the Colony or State, 77 or ‘ i From Happy Valley Orchards, 77 &c., or any such 
phrases which would be likely to catch the public eye. 

The buyers here always forward the fruit with the wrappers on. These 
are often retained oven by the shopkeepers, as anything wrapped in fine paper 
with a coloured design lends the idea that it is extra special. 

Of course, there should be no indiscriminate use of the wrapper. It should 
bo only used in connexion with the best class fruit. Otherwise, if buyers find 
that poor class fruit, or an inferior variety, is being packed, its effectiveness 
will be lost at once. An idea which has been suggested as a further means 
of advertisement is the use of a gaily-coloured card to be placed on the top of 
the fruit inside each case. This could be made either the size of the top of 
the case or smaller. This greatly adds to the finish in the packing. Whon 
the case is opened, the first thing seen is a bright design distinctive of the 
country of origin, with any choice lettering suggestive of the locality. This 
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immediately catches the eye, and has a good impression with buyers, besides 
giving the case a finished appearance. And, as previously stated, what is 
presented at auction with a pretty appearance will sell more readily than the 
less finished article. Because the buyer only gets a momentary look, and the 
idea left with him is that if a case is well finished off, the fruit must be of a 
fine quality. 

1 enclose such a card as is being used by a Californian grower whose plums 
are famous here. 

Again, this card should be made of a firm material, so that it would be 
removed from the case and hung in a conspicuous way in either warehouse 
or shop. There is no doubt of tho popularity of the idea. 

In conclusion, the idea of printed wrappers seems to be popular, but the 
use must be restricted to best variety fruits, and the Government would do 
well to be able to guarantee same—this could be done by grading under 
(io \ eminent inspectors. 

1 annex various wrappers and cards for inspection. 

Your obedient, Sir, 

(Sgd.) N. W. BARRATT. 

The Agent-General for Victoria, 

The Strand, 22nd May, 10IP*. 

[Note. —The cards and wrappers referred to iu Mr. Barratt’s letter may be 
inspected, upon application, at the office of the Exports Superintendent, Depart 
meat of Agriculture Produce Offices, 005-fi07 Flinders street Extension, Mel- 
nom lie.] 


A NEW STRAWBERRY PEST. 

The Metallic Flea Beetle (Ualtica pagann). 

Hit ('. French, Jim., (iovernmenl Entomologist. 

During the last few months, strawberry growers in the Wandiu and 
Evelyn districts have complained of losses 111 rough the depredations of 
insects, which are small in size, measuring about one-eightli of an inch 
m Length, and of a purple, metallic colour. They swarm in great 
numbers on the strawberry plants, and make numerous small holes in 
the leaves and the young flower buds, causing them to wither. On 
examination, I found that the trouble was caused by the Metallic 
Flea Beetle, a native insect which formerly fed on the leaves of the 
Sheep Burrs ” (Acacna ovina and A. sangiusorbae). This is another 
example of our native insects forsaking their natural food and attack¬ 
ing introduced plants. As raspberries, apples, pears, &e., belong to 
the same order of plants (Rosaceae) as the “ Burrs,” growers should 
keep a sharp look-out for these insects, as there is no telling what 
trouble they may cause. 

Remedies. 

Fortunately, in the arsenate of lead spray we have an excellent 
remedy for the destruction of these insects, but this mixture should not 
he used whilst the plants are fruiting. A deterrent such as benzole 
emulsion could be used. Kerosene emulsion is also a useful spray. 
Numbers of these insects could be shaken off the plants into shallow 
tin dishes containing some sticky substance. 
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THE CENTRAL RESEARCH FARM, WERR1BEE. 

The Cabinet Committee, which reported in 1911 on the reorganiza¬ 
tion of the Department of Agriculture, recommended, as one of the 
means by which the Department could best advance the agricultural 
industry, the undertaking of a centrally-situated Government farm. 
The specific purpose of such farm is set out below, but the Committee 
specially desired that a feature of the project should be permanency of 
the experimental work, whereby the error effect, of varying seasons and 
climate might be eliminated. In this respect it was designed that the 
Central Research Farm should stand to Victorian agriculture as the 
Kothamstead Station in England, and the State Experimental Stations 
in United States of America, stand to British and American agriculture 
respectively. 

It was also recommended by the Committee that the Central Farm 
should constitute the hub of a system of district farms, the work at 
which should be of a character special to the district in which they were 
situated. The idea was that ultimately, during the next ten, or possibly 
fifteen, years, six or seven of such district farms should be established, 
one in each of the climatically different districts of the State. For the 
then present, however, it was recommended that efforts should bo con¬ 
centrated on the Central Farm and the district farms already held by 
the Department, viz.:—the Rutherglen Viticultural College Farm (900 
acres) for the North-Eastern district, and the Wyuna Irrigation Farm 
(500 acres) for the Ooulbum Valley district. 

Accordingly, arrangements were made to take over from the Closer 
Settlement Board an unallotted portion of the Werribee Estate*. 

In a foreword to a guide-book issued on tho occasion of the first 
Farmers’ Field Day at the farm, the Hon. the Minister of Agriculture 
(Mr. Geo. Graham, M.L.A.) intimated to visiting farmers as 
follows:— 

Mv impression* on two recent visits to the Central Hesenrcli Kami were such 
that I felt it advisable that the farmers of the State, in whose interests the farm 
lias been undertaken, should have an opportunity of knowing, by personal inspec¬ 
tion of the work on the farm, one of the methods by which the Government pro¬ 
poses in future to promote the progress of agriculture, viz., the carrying out of 
accurately-controlled experiments and scientific researches, and the practical 
demonstration of such of the results as appear to warrant departure from present 
agricultural methods and practices. Furthermore, the Director of Agriculture 
(Dr. S. S. Cameron) and his able lieutenants, Mr. A. E. V. Richardson (Agii 
cultural Superintendent) and Mr. 11. C. Wilson (manager of the farm) were 
desirous that an account of their stewardship should be given to practical agri¬ 
culturists, men whose assistance, support, and appreciation are necessary to the 
successful continuance of the work, and so I decided to inaugurate a Farmers’ 
Field Day on the farm, which, 1 trust, may be found sufficiently interesting as 
to warrant its repetition as an annual event. 

It. should be remembered by visitors that only one season’s work has been put 
in on a previously bare and uninviting area of land. With the exception of the 
established lucerne on the irrigation area, no results ean yet lie pointed to, but 
sufficient of the lay-out and developmental work can Ik* seen as to indicate the 
objectives aimed at, and the capacity of the officers to carry out in a practical 
fashion the schemes they have initiated. 

I have a confident trust that visitors will see much to interest them, and 
that their impressions will be such as to encourage the staff to continue the 
work and maintain its first year’s workman-1 ike standard. 

GEORGE GRAHAM, 

Minister for Agriculture. 


oth September, 1913. 




JBr»os. 



Plan A.—Central Research Farm, Werribee. Block of land as acquired by the Department of Agriculture from 

the Clnspr Sptt.lpmpnt „ 
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CENTRAL RESEARCH FARM, WERRIBEE. 


The Purpose of the Farm. 

The Central Research Farm is being established to provide for per¬ 
manent use by the Department of Agriculture, a farm on which to 
carry out research work, experiments, and practical demonstrations 
in all branches of agriculture and live-stock husbandry. 

The work carried out will reflect the teachings and experience of 
the staff of the Department, and will be designed in its results to 
insure the promotion of sound and advanced agricultural practice 
suitable to the present and probable future circumstances of the State. 

The purpose of the farm is not to attain financially profitable re¬ 
sults so far as the farm itself is concerned, but to confer on agricul¬ 
ture the benefits of modern scientific advances by the prosecution of 
investigations and trials under practical and accurately-recorded con¬ 
ditions concerning the problems involved in increasing the agricul¬ 
tural output of the State, particularly as regards— 

(a) Improvement of wheat and other cereals, grasses, and eco¬ 

nomic plants by selection, stud-breeding, and hybridiz¬ 
ing; 

(b) Soil renovation, fertilizing and tillage methods; 

(r) Rotation of crops and improved cropping practices; 

( d ) Irrigation practices; drainage and aeration of soils; 

(c) Improvement of natural pastures, and trials of artificial 

grassing with exotic and native grasses; 

(/) The breeding and feeding of live stock, improvement of 
milk yields, production of standard export types of 
lambs. 

{()) Research concerning soil moisture, temperatures, biological 
conditions, and nitrification processes; and the nutrition 
of plants; 

(h) Meteorological observations relating to agriculture.. 

Location, Area, and Character of Soils. 

The location has many advantages. The handiness of the area to 
Melbourne (18 miles), whereby close touch by the Department is facili¬ 
tated, and easy access by farmers from all parts of the State is 
afforded; its proximity to 'Werribee railway station (1 mile), the long 
stretch of observation obtainable from the railway and Geelong-road, 
the fact that both dry farming and irrigation areas in proper propor¬ 
tion, as also comparatively good land and definitely poor land are in¬ 
cluded; all these are combined advantages that could not be secured 
elsewhere in the State. Much of the soil closely resembles in physical 
character and chemical analysis that of the Goulburn Valley and Wira- 
mera cereal-growing districts, and the annual rainfall (19.5 in.) is 
practically the same. 
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The area of the farm is 1,167 acres, of which approximately 837 
acres is poor to fair (grey-blue pug clay and shallow red stoney loam), 
and 330 acres fair to good (red volcanic loam 6 to 7 inches) overlying 
clay). About 200 acres of the latter land is irrigable, and commanded 
by the main farm channel. 

The bulk of the land has been cultivated for many years past for 
growing oaten hay, and is in a worn-out condition—certain of the 
best land is known to have grown a crop continuously without a rest 
for the last 26 years. The deficiency of humus, indicated by the floury 
character of the soil after dry cultivation, and the hard setting on 
drying after rain, is also made apparent by the contrast between the 
paddock soil and that on the removed fence lines. 

Subdivision and Developmental Work. 

Possession was taken from the Closer Settlement Board on 1st 
July, 1912. At that time the area comprised five large paddocks of 
irregular shape (see Plan A). Plan B shows the subdivision in course 
of being carried out. Primarily the area is divided by north-south and 
oast-west roads into four divisions, designated respectively N.E. 
(north-east), N.W. (north-west), S.E. (south-east), and S.W. (south¬ 
west). The plan provides for the further subdivision of these areas 
info paddocks, 30 of which have been already surveyed and fenced. 
Upwards of 25 miles of fencing have been erected during the year. The 
paddocks are for the most part rectangular in shape, and comprise 
areas of 10 acres or multiples of 10, in order that calculations and 
comparisons of crop yields may be facilitated. 

In subdividing the farm, attention has been paid to securing, as 
far as possible, an even quality of soil for each set of permanent experi¬ 
ments. and also to the balancing of distances in relation to the farm¬ 
steading, which occupies a site on the highest level, and has drainage 
falls in two directions. 

During the first year the developmental work has been directed 
to the provision of a water supply by the scooping of a small lake and 
silt dam, the formation of roads, the subdivision of the property by 
fences, the construction of water channels, the planting of shelter belts, 
and the ploughing, cultivation, and sowing of 550 acres of crop, com¬ 
prising wheat, oats, barley, lucerne, peas, vetches, rape, mixed forages, 
and grass. Sixty-five acres of land have been graded, and of this 50 
acres have been sown to lucerne, whilst 35 acres are reserved for sum¬ 
mer crops. Two hundred acres have been fallowed for 1914 cropping, 
and another 100 acres are being undertaken, leaving, approximately, 
310 acres devoted to pasture, plantations, roads, and steading. 

Lay-out of Experiment Work. 

As previously indicated, the main function of the farm is that it 
shall serve as a centre for the conduct of experimental and research 
work bearing on agricultural practice, but of course a large amount 
of pioneering work necessary to get the place in order for these pur¬ 
poses has had to be done. Nevertheless, a lesson of some kind has 
been designed in every field dealt with. 








10 Oct, 1013.| Central Research Farm, Wcrrihee. 


5.95 


The principal experiment work undertaken comprises:— 


I.—Dry Farming. 

Page. 

Section 1 .—Permanent Rotation Field (Field 3, S.W.). See 

Plan C .. .. .. .. .. 596 

Section 2. —Cereal Experiment Fields. (See Plan D) .. 5ns 

(a) Stud cereal selection and cross-bred 
plots, pot experiments, and meteoro¬ 
logical observations (Field 1, S.E.) 

(h) Permanent fertilizer plots (Field 2, 
S.E.) 

(c) Barley variety plots (Field 3, S.E.) 

(d) Select-bred wheat plots—3rd year selec¬ 

tion (Field 1, N.E.) 

( c ) Green manurial and feeding-off tests 
(Field 2, N.E.) 

Section 3.—Grass seeding trial (Field 4, S.E.) .. .. 604 

Section 4.—Top-dressing natural pasture (Field 6, N.E.) .. 604 

Section 5.—Legumes for soil renovation (Fields 1, 6, and 7. 

S.E.) .. . -.604 

Section 6.—Top-dressing cereals with nitrates (Field 2, 

N.W.) . . .. .. .. . • 605 

Section 7.—Fallow 1913—disc versus mould-board ploughing 
and varying depths of ploughing (Fields 7, 8, 
and 9, N.E.) . • • 605 

Section 8.—Lucerne for pasture on stubble, sown with hay 
crop- -five methods of seeding (South Bluegum 
Field) .. .. •• •• 605 

Section !).- -Bulk Wiievts for Seed (Railway Field) .. 606 


II.—Irrigation. 

Section 10.— Lucerne Field (Field 5, S.W.). Plan E .. 609 

(a) Top-dressing of lucerne 

( b ) Soil inoculation trials, 1913, 5 acres 

(c) Fertilizer trials, 1913, 5 acres 

( d ) Rate of seeding trials, 1913, 5 acres 

(e) Lucerne varieties, 1912, 1 acre 
(/) Rale of liming, 1912, 4 acres 

( g ) Inoculation and liming trials, 1912, 10 
acres 

Section 11.—Summer crops (Field 2, S.W.), 15 acres, 
ploughed for millet, sorghum, and maize 

Section 12.—Subsoiling for grading (Field 9, S.E.) 
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DETAILS OF EXPERIMENTAL WORK-DRY FARMING. 

Section i.—Permanent Rotations, Field 3 , S.W. 

(Sec Plan 0, page 597.) 

These comprise for 1913 a series of 26 half-acre plots, designed to 
test the merits of different systems of cropping under the conditions 
which prevail in the district. This series of plots may be described 
as a test of different systems of farming. For the present, ten different 
systems of crop rotation have been commenced, but provision has 
been made for the addition of further rotations next season. These 
plots are to be permanent, and comprise the following:— 

Note.—O at plots, sown 10th April. 7G lbs. Algerian oats and 120 lbs. super 
per acre. 

Pea plots, sown Jlth April. Variety Tasmanian Orev. Seed, 75 lbs. per 
acre. Super, 120 lbs. per acre. 

Barley, sown 11th April. 70 lbs. per acre. Super, 120 lbs. 

Kape, sown 12th April. J)\\aif Essex. 7 lbs. per acre. 120 lbs. supei 
Wheat, sown 15th May. GO lbs. Federation. 120 lbs. super. 

T. —Wheat continuously —Plot 1. 

Plot 1. Wheat 1913, wheat 1914, wheat 1915. 

TT.— Wheat after Bare Fallow —riots 2 and 3. 

Plot 2.~ -Wheat 1913, bare fallow 1914. 

,, 3. — Bare fallow 1913, wheat 1911. 

III. - Wheat after Forage —Plots 4-6. 

Plot 4-.—Wheat 1913, rape 1914, peas 1915. 

,, 5.—Rape 1913, peas 1914, wheat 1915. 

,, 6.—Peas 1913, wheat 1914, rape 1915. 

IV. — The Mallee Rotation. —Wheat, pasture, bare fallow. Plots 7-9. 

Plot 7.—Wheat 1913, pasture 191 4, bare fallow 1915. 

,, 8.—Pasture 1913, bare fallow 1914, wheat 1915. 

,, 9.—Bare fallow 1913, wheat 1914, pasture 1915. 

Y.— The Wimmera Rotation —Wheat, oats, pasture, bare fallow. Plots 10-13. 

Plot 10.—Wheat 1913, oats 1914, pasture 1915, 

bare fallow 1916. 

„ 11.—‘Oats 1913, pasture 1914, bare fallow 1915, 

wheat 1916. 

,, 12.—Pasture 1913, bare fallow 1914, wheat 1915, 

oats 1916. 

,, 13.—Bare fallow 1913, wheat 1914, oats 1915, 

pasture 1916. 
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VI.— Cereals after Forages —Plots 14-17. 

Plot 14.—Wheat 1918, rape 191 4, barley 1915, peas 1916. 

,, 15.---Rape 1913, barley 1914, peas 1915, wheat 1916. 

,, 16.—Barley 1913, peas 1914, wheat 1915, rape 1916. 

,, 17.—Peas 1913, wheat 1914, rape 1915, barley 1916. 

VII — Oaten Hay after Forages —Plots 18-20. 

Plot 18.—Peas 1913, hav 1914, barley 1915. 

„ 19.—Barley 1913, peas 1914, hay 1915. 

„ 20.—Oaten hay 1913, barley 1914, peas 1915. 

VIII.— Oaten Hay after Cereals and Fallow —Plots 21-23. 

Plot 21.—Bare fallow 1913, hay 1914, barley 1915. 

„ 22. -Barley 1913, bare fallow 1914, hay 1915. 

,, 23.—Hav 1913, barley 1914, bare fallow 1915. 

* *' va 

IX — Oaten Hay after Bare Fallow —Plots 24-25. 

Plot 21—Bare fallow I 913, hay 1914. 

„ 25.—Oaten hay 1913, bare fallow 1914. 

X .—Oaten Hay continuously year after year . 

Plot 26.—Oaten hay 1913, liaj 1914, hay 1915. 

These plots are designed to test the merits of the different systems 
of crop rotation indicated, and the most profitable rotation will be that 
which enables the land to yield the best financial returns throughout 
a series of years. This will be determined by the keeping of accurate 
records, in which the cost of working each plot will be entered at 
current market rates, and it may be assumed that whatever holds 
true through a cycle of rotations on the Permanent Rotation Field 
will also be true if applied to, say, 100 acres. 

Section 2 .- Cereal Experiment Fields. 

(See Plan T), page 599.) 

(a) Cereal Stud, Selection, and Crossbred Plots (Field 1 , S.E.). 

These occupy about one and a half acres, and comprise a series 
of some 400 small plots devoted to stud wheats, barleys, and oats, and 
new crossbred wheats. A large number of selected cereals have been 
obtained, by exchanges, from Departments of Agriculture and Experi¬ 
ment Stations in the United States, Canada, Germany, India, and 
Russia, and these have been sown in small trial plots. It is anticipated 
that some of these, after acclimatization, will be of direct value and 
worthy of wider trial in the State. Thus one variety of wheat— 
American 8—which may be seen growing on the Select-Bred Wheat 
plots (Field 1, N.E.), under field conditions, has proved the best 
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among 24 American varieties, and was a very prolific yielder at 
Rutherglen last season. 

Besides these foreign wheats, a complete collection of standard 
Australian varieties has been sown. These form the stud plots for 
improvement by systematic selection and cross-breeding. Finally, a 
number of new crossbred wheats of different generations, are under¬ 
going competitive trials, and have been sown in long rows. Check 
rows of Federation wheat have been sown at regular intervals for 
comparative purposes: 132 first generation crossbreds, 76 second 
generation crossbreds, and 82 fourth generation crossbred wheats are 
undergoing trials 

Pot Experiments to Determine the Water Requirements of Crops. 

'Within the railed enclosure in this section are a series of pot tests 
for determining the total amount of water required by wheat, barley, 
oats, rape, and lucerne at various stages of growth from germination 
to maturity. These pots are weighed regularly every week, and by 
calculation the exact amount of water utilized by each crop at each 
and every stage of its growth can be accurately determined. Inci¬ 
dentally these tests will demonstrate how much water must actually 
pass through the roots, stems, and leaves (by transpiration) of our 
common farm crops under Australian conditions in order to build up 
a given amount of dry matter—say, a ton of hay, or a 20-bushel crop 
of wheat. Check pots in fallow arc provided for comparative calcula¬ 
tions. 

Meteorological Records. —(Located for the present in an enclosure 
on the south side of the manager’s cottage.)—Within this enclosure 
may be seen the arrangements and instruments for taking the follow¬ 
ing meteorological records:— 

1. Daily maximum and minimum air temperatures. 

2 . Daily humidity of the air. 

3. Daily evaporation. 

4. Maximum and minimum soil temperatures at a depth of 

1 inch, 6 inches, 12 inches, and 24 inches. 

5. Amount of bright sunshine each day. 

6 . Daily rainfall. 


(6) Permanent Fertilizer Trials (Field 2, S.E.). 

(See Plan D, page 599.) 

These comprise a series of forty plots in all, of which 21 are to 
be cropped in alternate years, and the remaining 19 either fallowed 
or sown with green crops. The plots are each 14 -acre in area, and are 
designed to be permanent, i.e., the same manurial treatment will be 
continued on each plot for a number of years. 

Nineteen plots are sown on fallowed land each year, whilst two are 
continuously cropped, and one of these continuously cropped plots 
will be unmanured and one treated every year with superphosphate. 
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The following table gives the scheme of the plots:— 

Plot 1.—Super., 1 cwt. per acre. 

2.—Farmyard manure, 10 tons. 

„ 3.—Farmyard manure, 10 tons, and lime, 10 tons. 

„ 4.—No manure. 

„ 5.—Super., V* cwt. per acre. 

6 . —Super., 1 cwt. 

7. —Super., 2 cwt. 

S.—Super., 1 cwt., and nitrate of soda, 49 lbs. 

9.—Super., 1 cwt., and nitrate of soda, 49 lbs, (in spring). 

10 .—Super., 1 cwt. (check plot). 

,, 11 .--Super., 1 cwt., and sulphate of potash, V> cwt. 

12. —Super., 1 cwt., sulphate of potash, */> cwt,, and nitrate 

of soda, Vo cwt. 

13. —Bone fertilizer, 1 cwt. 

„ 14—Thomas’ phosphate, 1 cwt. 

,, 15.— Super., !*j cwt., and Thomas’ phosphate, l/> cwt. 

16. —Super., 1 cwt., and lime, 5 cwt. 

17. —Super., 1 cwt., and lime, 10 cwt. 

,, IS. -Super., 1 cwt., and lime, 20 cwt. 

„ 19.—Super., 1 cwt. (check plot). 

,, 20.—No manure. (To be continuously cropped.) 

„ 21.—Super.. 1 cwt. (To be continuously cropped.) 

(Note.— Federation wheat sown on all plots, May 12-14th, 
68 lbs. of seed per acre drilled with fertilizer stated below. 
Plots 3, 16, 17, and IS limed 1 st May.) 

The permanent character of these plots make them more import¬ 
ant than the usual fertilizer trials. On every occasion on which these 
plots come under crop, the manurial dressing applied to each will be 
the same. The effects due to the different dressings of fertilizers will 
become more and more noticeable as the years go by, and interesting 
changes in the fertility of the soil in the various plots may be looked 
for. Thus it will not only be possible to determine the immediate 
effect of the various fertilizers, but the cumulative effect as well,and 
the general influence of each fertilizer on the quality and stock-carry¬ 
ing capacity of the resultant pasture. 

It will be noted that comparative tests are being made with different 
forms of phosphatic manures, also with nitrogenous, potassic, and 
farm-yard manures, and, in addition, the effects of varying quantities 
of lime and of water soluble phosphate are being compared. 

(c) Barley Variety Tests (Field 3, S.E.). 

(See Plan 1), page 599.) 

These comprise ten different varieties of pure-bred barleys, sown 
for the purpose of testing the suitability of each variety to the local 
conditions. 

The varieties undergoing trial are:—Golden Grain, Gisborne, Skin¬ 
less, Archer, Kinver, Cape, Goldthorpe, Pryor, Short Head, Rose¬ 
worthy Oregon, Square Head, 
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(cl) Select-bred Wheats (3rd Year Selection). 

(Sec Plan 1), page 599.) 

This section comprises 22 plots of approximately y» an acre each, 
with 20 varieties of select-bred wheats, obtained by careful hand-selec¬ 
tion from pure-bred stocks. Three check plots of Federation have been 
sown for purposes of comparison. 

The varieties are:— 

Plot 1.—Federation (Parntiekl Seed). 

,, 2.—Yandilla King. 

„ 3.—Genoa. 

,, 4.—American 8. 

„ 5.—Huguenot. 

„ 6.—Dart's Imperial. 

„ 7.—Zealand Blue. 

8 . —Marshall’s No. 3. 

9. —Triumph. 

,, 10.—White Tuscan. 

„ 11.—Federation. 

,, 12.—Comeback. 

,, 13.—Warren. 

„ 14.—Bayah. 

15.—Bye’s Crossbred 1491 (Commonwealth). 

„ 16.—Pye’s Crossbred 2781 (Currawa). 

„ 17. —Thew. 

„ 18.—Bunyip. 

„ 19.—Gluyas. 

„ 20.—King’s Early. 

„ 21.—Firbank. 

„ 22.—Federation (Parafield Seed). 

(Kor notes on the elinracteristic* qualities of these wheats ‘-oe p. 60(S ) 

The best of these varieties will be carefully harvested and sown 
in large plots next year for distribution to fanners. 

Note.—T hese wheats were sown in May, at the rate of 65 lbs. of 

seed per acre, with 1*4 cwt. of superphosphate. 

( e ) Green Manurial Trials and Feeding-off Tests. 

(Fields 1 and 2, N.E. See Plan 1), page 599.) 

The soils of this farm, in common with those of the older cultivated 
wheat lands of this State, have become depleted of much of the organic 
matter they formerly possessed by continuous cereal cropping. This 
is apparent not only from the increased difficulty of ploughing the old 
lands as compared with virgin land, but also by the fact that the 
virgin land is more productive than the cultivated land. A striking 
instance of this may be seen in the cereal fields where a strip of land 
2 jards wide and 40 chains long, representing the virgin soil on each 
side of an old line of fence, is growing a remarkably heavy crop as com¬ 
pared with the depleted soil on either side of the old fence line. The de- 





10 Oct., 1013.] Central Research Farm , Werribee. 


603 


pletion of the organic content of the soil consequent on repeated crop¬ 
ping with cereals is a serious problem, and experiments are being under¬ 
taken in the green manurial and feeding-off tests to determine the 
most practicable means of restoring the soil to its former level of fer¬ 
tility. The depletion of organic matter can be arrested in three 
ways—(1) by the direct application of farmyard manure, (2) by the 
ploughing in of green crops, and (3) in feeding-off of forage crops 
and the ploughing in of the residue. 

The application of farmyard manure as a means of achieving this 
object is generally impracticable, especially on wheat farms, since the 
average holding is so large in comparison with the amount of manure 
produced on the farm. Improvement by means of green manures and 
feeding off is within the range of economical practice, and the object 
of the tests in this section is to compare the values of these two methods 
of soil renovation, side by side with the orthodox bare fallow. 

There are twenty plots of 1 acre each in this section, and in alter¬ 
nate years ten plots are to be sown in wheat and ten under green 
forages and fallow. Each of the forages used is grown in duplicate 
plots, of which one plot is regularly fed off, whilst the other is ploughed 
in. By alternating the ten forage plots with the ten wheat plots each 
year, comparative results will be obtained of the value of the wheat 
after each of the forages when fed off as compared with wheat follow¬ 
ing the same forages when ploughed in. 

The following [dots have been laid down in this section:— 


riot. m:\. Plot. 


1914. 


1. 

Rape 


1. 

Wheat 

2. 

3. 

Harley 

Peas 

Ploughed in 

2. 

3. 


4. 

Rye ami Vetches 

i 

4. 

„ 

5. 

Hare Fallow 


5. 

„ 

a. 

Rape "i 

0. 


4 - 

Harley 

Fed off 

7. 

- 

s. 

lVas 

s 

if 

9. 

Rye ami Vetches 


9 

„ 

10 

Ban* Fallow 


10. 


n. 

Wheat 


11 

Rape 

12. 

„ 


12. 

Harley 

13. 

it 


13. 

Peas 

14. 

„ 


14. 

Rye and Vetches 

15. 

n 


15 

Rare Fallow 

10. 

tt 


16 

Rape 

17. 

it 


17. 

Barley 

18. 

„ 


18. 

Peas 

19. 

it 


19. 

Rye ami Vetches 

20. 



20 

Bare Fallow. 


j-1 ‘louglied m 


| Fed off 


Note. —"Forage crops—Rape, barlov, rye and vetches, and peas, sown on 8th and 
9th April. 

1. Rye, 70 lbs.; vetches, 35 lbs.; rape, 5*4 lbs.; barley, 05 lbs.; peas, 75 
lbs. per acre. Manure, 120 lbs. per acre. 

The object of having the two fallowed plots in this section is to 
compare the crop of wheat obtained after forage crops ploughed in, 
and forage crops fed off, with the crop obtained after bare fallow. 
All the forage plots received a dressing of superphosphate, and, in 
order that any increased wheat crop obtained next year after these 
forages, as compared with the crop obtained from bare fallow, might 
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not be ascribed to the indirect influence of the superphosphate, one of 
these bare fallow plots (Plot 5) received the same dressing of super¬ 
phosphate as that given to the forage crops, whilst the other bare fallow 
plot (Plot 10) was left unmanured for comparison. 

Feeding-off Records .—While increased crops of wheat may result 
from the ploughing in and feeding off of forage crops, as compared 
with bare fallow or systems of continuous cropping with cereals, it 
would be of little advantage to the farmer if the increase of crop were 
insufficient to cover the extra cost of working the land. Accordingly, 
efforts are being made to estimate the exact value of the green forage 
fed off by conducting properly-controlled feeding trials with sheep, 
and placing the forage value against the increased cost of cropping. 
For this purpose, as many young sheep are turned on the plots as will 
properly utilize the fodder. The sheep are individually weighed on 
and off the plot, and the increase of live weight noted. For every in¬ 
crease of 1 lb., l^d., say, will be allowed, according to the market 
value at the time. Further, an allowance of l 3 /od., say, per head per 
week for the wool will be made, irrespective of the increase in live 
weight. 

As indicated above, the design of these plots is to demonstrate in 
what manner the organic matter of the soil (the most valuable soil 
ingredient) may be restored. 

Section 3—Grass Seeding Trial (Field 4, S.E.). 

A 10-acre block has been laid down with permanent pasture grasses, 
comprising rve grass and clovers and prairie grass and clovers, sown 
May, 1913. 

Section 4. -Top-dressing of Natural Pastures (Field 6, N.E.). 

(See Plan I), page 599.) 

The natural pasture on this farm is extremely poor and of low 
siock-carrying capacity. The quality of the natural herbage growing 
in any given district is largely dependent on the quality of the soil. 
Whether the stock-carrying capacity of the soil can be materially and 
profitably improved by top-dressing with various manures is the object 
of this experiment. At present five plots of 2 acres each have been 
laid down, comprising:— 

1. Superphosphate, 2 cwt. 

2 . No manure. 

3. Thomas’ Phosphate, 2 cwt. 

4. Lime, 10 cwt. and Super. 2 cwt. 

5. Super. 2 cwt., and Nitrate of Soda, 1 cwt. 

Provision has been made for extending the number of plots next 
season. 

Section 5.—Legumes for Soil Renovation (Fields 1, 6, 
and 7, S.E.). 

(See Plan II, page 599.) 

In fields 1, 6, and 7 S.E., leguminous crops have been sown for 
soil renovation purposes. Though the winter has been extremely dry 
these crops have made fair growth, especially the mixed legumes in 
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1 (S.E.), in which a mixture of V-2 bushel tick beans, Yj bushel vetches, 
i/> bushel peas were sown on 4th April. The contrast between the 
success of peas and other legumes wherever sown on the farm this 
season and the failure of rape wherever sown is most marked, and 
should constitute a very valuable object-lesson for local farmers. 

Section 6. -Top-dressing Cereals with Nitrates (Field 2, N.W.). 

On portion of the bulk hay crop nitrate of soda, 56 lbs., and sul¬ 
phate of ammonia, 40 lbs., per acre have been applied as top-dressings 
to stimulate the growth of hay. 

Section 7.—Fallow, 1913. 

Fields 7 (60 acres). 8 (60 acres), and 9 (60 acres), N.E. have been 
ploughed for fallow, and it is proposed to fallow in addition Field 10 
(60 acres) and the North Bluegum Paddock (40 acres). These pad- 
docks have boon ploughed with the mould-board and disc ploughs, and 
different depths of ploughing have been tried with each type of plough. 
The varying results, if any, on the crop to be grown on these fallows 
will be recorded at next year’s harvest. 

Section 8.—Lucerne for Pasture on Stubble (South Bluegum 

Field). 

One hundred and three a ores of oats for hay have been sown in 
live bloeks with lucerne seed, at the rate of 6 lbs. per acre, according 
to the following scheme:— 

Block 1 . — (21.4 acres). This block was sown with Algerian 
oats at the rate of 2 bushels per acre, and after the 
crop was up the lucerne seed was broadcasted over 
with a Calhoun broadcaster, and the whole block 
rolled. 

Block 2.— (21.4 acres.) This block was sewn with the 
same mixture of oats and lucerne; but in this 
case the lucerne seed was broadcasted on the crop 
immediately after the oats were drilled, and the 
whole block was then rolled. 

Block 3.— (24.8 acres.) In sowing this block, the oats and 
lucerne seed were sown together with the super¬ 
phosphate with the drill, and the seed was placed 
at a depth of about 1 inch, and then rolled. 

Block 4.— (24.7 acres.) The oats, lucerne seed, and manure 
w ere sown with the drill, but the spouts were taken 
off, and the oats and lucerne allowed to drop from 
the box on to the soil The whole block was then 
rolled. 

Block 5.—(11.5 acres.) The same quantity of Algerian oats 
as on the other plots was drilled in on this block. 
No lucerne seed was sown. 
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The paddock on which these hay tests have been sown is one of 
the poorest on the farm, and its grazing value is very low. The object 
in sowing the lucerne with the oaten hay is to endeavour to increase 
the grazing value of the pasture after the hay crop is removed, and to 
assist in the process of soil renovation. 


Section g .—Bulk Wheats for Seed (Railway Field). 

These comprise a series of eighteen varieties of wheat, sown in 
blocks varying from 2*4 up to 10 acres in the Railway Paddock. These 
wheats may be seen from the railway carriage as it approaches the 
18th mile-post on the eastern or bay side of the line. 

The wheats in this series are true to type, and the yield is intended 
for distribution, in small lots, to farmers, so that plots may be sown 
by each to furnish his own bulk seed the following year. By so main¬ 
taining type, the deterioration of wheat varieties, which is continually 
noted, may be obviated. 

The following is the order in which the varieties were sown on 19th 
to 22nd May:— 


1. — Bobs —Produced by Farrer. An excellent milling 

wheat. Suited to coastal districts. 

2. — Warren —This variety is suitable for both hay and 

grain, and is very prolific in the coastal districts of 
New South Wales. 

3. —Marshall’s No. 3—A very popular wheat, largely 

grown both for hay and grain. 

4. — Glljyas —Very popular in the Malice districts of 

South Australia, on account of its early maturity, 
its rust resistance, and drought resistance. A vigor¬ 
ous grower, but somewhat weak in the straw, and 
tends to grow down. Holds the grain well. 

5. — College Eclipse— This is a variety of Carmichael's 

Eclipse, and is very much like Gluyas in its general 
characteristics. 

6. —Penny—T his variety yielded remarkably well on 

Tyrrell Downs last season. 

7. —Yandilla King—T his is a well-known late variety, with 

good stooling propensities, and is one of the best 
grain yielders. 

8. — Dart’s Imperial —This is one of the oldest varieties in 

cultivation at the present time. A good all-round 
wheat for grain and hay, and a heavy yielder in 
most districts. It is known more commonly as 
Bluey. 

9. —Viking —An early variety enjoying considerable popu¬ 

larity in Mallee districts. 
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10 . — King’s Early —A vigorous, tall-growing variety, with 

semi-solid straw, and of good stooling capacity. 
Very popular in the dry districts of South Australia. 
It is bearded, but in spite of its beard it is prized as 
a hay wheat, on account of the solidity of the straw, 
sweetness of the hay, and the capacity to retain its 
colour well. 

11. — Bijnyip —A very early variety. A useful wheat to 

sow in dry districts when the season is late. 

12 . — Bayah —A Farrer wheat very similar to Federation in 

colour and general appearance and the short up¬ 
standing straw. A very vigorous grower and a good 
yielder. Not suitable for hay. 

13. — Huguenot —Origin a led bv Corroll, of Western Aus¬ 

tralia. It is a wheat of the macaroni or durum class. 
Somewhat poor stooler, but very tall grower. The 
hay is solid in the straw, and very sweet in charac¬ 
ter. Has given exceedingly heavy yields of hay. 
Much relished by stock. Needs to be sown thickly. 

14. —American 8 —A vigorous tall-growing variety, of good 

stooling capacity. A very promising wheat, valu¬ 
able both for grain and hay purposes. It is the best 
of the collection of American wheats introduced 
some five vears ago. Gave excellent yields at 
Rutherglen last season both of hay and grain. Good 
milling quality. 

1f>.~ Firbank—O ne of the most popular hay wheats in the 
Riverina, and for some years past the demand for 
seed of this variety has been unprecedented. An 
early, tall-growing, erect variety, of moderate stool¬ 
ing capacity, and good heavy flag. Makes very good 
quality hay, and gives a heavy cut. A very rapid 
grower, and is suitable for hay in dry districts. 

16. —Genoa —A late, smut-resistant, cross-bred variety, 

produced by Farrer. Gives a very heavy yield when 
the spring rains are heavy. Suited for the cooler 
districts of the State. Very late variety. 

17 . — Zealand Blue —A very good hay wheat, produced by 

Berthoud, of Western Australia. 

18. — Federation — One of the most popular and prolific 

''varieties of wheat cultivated at the present day. 
Extensively grown in Victoria, New South Wales, 
South Australia, and Western Australia. A cross¬ 
bred wheat produced by Farrer, Department of 
Agriculture, New South Wales. It is essentially a 
grain yielder, and is not suited or recommended for 
hay. 
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IRRIGATION AREA. 

Section 10.—Lucerne Field (No. 5, S.W.). 

(See Plan E.) 

This comprises an area of 50 acres, of which 15 acres were sown in 
October, 1912, and the remainder between August 21st and September 
5th, 1913. This area has been laid out in rectangular checks to insure 
the thorough and even application of water and to facilitate harvest¬ 
ing. The distance apart of the check banks varies from half-a-chain 
to a chain, according to the varying fall of llie land. The whole of 
the grading and channeling has been done by utilizing three simple 
home-made implements:—(1) The slicker; (2) the cheekbankcr, and 
(3) the delver. 

The lucerne sown in 1912 comprises 15 acres laid out as follows: - 

(u) Inoculation and Liming Tests — 

Plot 1.— 2Vo acres subsoiled, not limed, not inoculated. 
„ 2.—2!!> acres subsoiled, not limed, inoculated. 

„ 3.— 2\U acres subsoiled, limed, not inoculated. 

„ 4.—2Lo acres subsoiled, limed, inoculated. 

( b ) Lime 'Tests — 

Plot 1.—One acre, no lime. 

„ 2.—One acre, 30 ewt. lime. 

„ 3. One acre, 20 ewt. lime. 

,, 4.™ One acre, 10 cwt. lime. 

(c) Variety Tests (One acre) — 

Spanish. 

Hungarian. 

Peruvian. 

Turkestan. 

French Provence. 

Arabian. 

Salt Lake City (sown September, 1913). 

Patagonian (sown September, 1913). 

The lucerne tests sown this season cover 5 acres, and comprise:— 

(d) Rate of Seeding Trials — 

Plot 1.—Tamworth lucerne, 6 lbs. per acre. 

„ 2.—Tamworth lucerne, 9 lbs. per acre. 

„ 3.—Tamworth lucerne, 12 lbs. per acre. 

,, 4.—Tamworth lucerne, 15 lbs. per acre. 

5.—Tamworth lucerne, 18 lbs. per acre. 

„ 6 —Tamworth lucerne, 21 lbs. per acre. 
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(c) Fertilizer Trials — 

Plot 1.—Lime 20 cwt., super. 2 cwt., blood manure 1 cwt. 
„ 2.—Lime 40 cwt., super. 2 cwt. 

,, 3.—Lime 20 cwt., stable manure. 

„ 4.—Lime 20 cwt., super. 2 cwt., nitrate of soda 1 cwt. 
„ 5. -Lime 20 cwt., super. 2 cwt., sulp. of potash 1 cwt. 
„ 6.—Lime 20 cwt. 

„ 7.—Lime 20 cwt., bonedust 2 cwt. 

„ 8.—Lime 20 cwt., Thomas ’ phosphate 2 cwt. 

„ 9.—Lime 20 cwt., super. 2 cwt. 

„ 10.—Ground limestone 36 cwt. 

„ 11.—Nil. 

„ 12.—Super. 2 cwt. 

(/) Inoculation and Liming Tests , 1913— 

Plot 1.—Not limed, not inoculated. 

„ 2.—Not limed, inoculated with 1 ton lucerne soil. 

,, 3.—Not limed, inoculated with 2 cwt. lucerne soil. 

„ 4.—Limed, not inoculated. 

„ 5.—Limed, inoculated with 1 ton lucerne soil. 

„ 6.—-Limed, inoculated with 2 cwt. lucerne soil. 

The lucerne area sown this year, other than the plots devoted to 
“ Rate of Reeding Trials,” has been seeded at the rate of 16 lbs. per 
acre with 2 cwt. of super., and has been inoculated with soil from 
Bacchus Marsh. 


(g) T°V Dressing of Lucerne — 

Comparative effect of lime, ground limestone, gypsum, superphos¬ 
phate, basic slag, bonedust, lime gypsum, ground limestone, potassic 
manures, nitrogenous manures, farmyard manures. 


Preparation and Grading oj the Lucerne Area , 1913. 

The land was ploughed and subsoiled out of oat stubble in January 
in lands one chain wide, the crown of the land being the line of the 
final chain-wide check banks. Autumn-grown weeds were grazed off 
with sheep in May, and in June the cultivation preparatory to grading 
was commenced. 

The whole area has been laid out in rectangular checks to facilitate 
watering and harvesting. The main check banks have been set out 
1 chain apart at right angles to the contours. These checks were 
made with a specially-constructed check-banker, which implement may 
be inspected in the lucerne field. The cross checks are placed at 
intervals of %-chain to 1 chain at right angles to the main checks 
according to the amount of fall. The fall in the lucerne field varies 
from 2 y» to 4 y 2 inches per chain. This fall necessitated the employ¬ 
ment of frequent check banks. 
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FARM LIVE STOCK. 

Lamb-breeding .—Last season 318 crossbred Riverina ewes of 
uniform type and quality were selected from a large flock. Each ewe 
was given a numbered ear-tag and separately weighed. The flock was 
then divided into six separate and even-weight lots of fifty, with three 
emergency ewes in each group to replace possible deaths. Each group 
was then mated with a different ram, with the object of finding out 
the most suitable ram for the breeding of export lambs. The rams 
used were Lincoln, Border Leicester, English Leicester, Shropshire, 
South Down, and Dorset Horn. Each group of sheep was placed in 
separate paddocks, but, in order to insure equality in feeding, the 
sheep were moved from paddock to paddock in regular rotation 
through the season and kept separate until the marking of the lambs 
was completed. 

The lambing percentages were generally satisfactory, but a number 
of lambs were lost on account of the bleak cold winds, and the absence 
of shelter on the farm. Careful records have been kept of the dates 
of lambing, percentage of lambing, rapidity of growth in each group 
of lambs, &c. It is proposed to send half the lambs in each group to 
the freezing works, so that the weight and the value of the carcase may 
be determined. The other half of each group of lambs will be sold in 
the local market with a view of determining the market value of each 
group of lambs. 

The experiment will be continued during this and the following 
season, and averages for the three years will then be obtained. 

Dairy Stock .—The dairy herd of Red Poll cattle established by the 
Department four years ago at Whitfield was taken into stock at 
Werribee in June last. The herd is at present held at Boisdale, but 
will be transferred to Werribee when the silage crops arc harvested 
in November. 

It will be recognised that the pasture land on the farm is not 
suitable for dairying by grazing, but with the irrigation produce and 
the conserved fodders, it is the intention to carry out hand-feeding on 
a modified plan, and to conduct various tests on the relationship of 
hand-feeding to milk yields. The sale of young bulls from standard 
record cows to Victorian dairymen at a price based on the butter fat 
yield of the dam will be continued. 

IIarses.— All the working horses on the farm are Clydesdale-bred 
mares. So far no special stud mares are held, but a Clydesdale stallion, 
“ Major Oates,” was purchased this season to use on the farm mares 
and a limited number of district mares. 
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SEEDLING POTATOES. 

By Geo. Seymour, Potato Expert . 

[Report on the results obtained from the six parrels of pedigree potato 
seed forwarded to the Minister of Agriculture by Dr. Wilson, of St. 
Andrew’s, Scotland, who was a member of the Scottish Commission 
which visited this State in 1011.) 

From the accompanying illustrations it will be seen that the plants 
made a very vigorous growth, arid that the tubers were large and of 
good shape. 

Six different crosses were comprised; most of them are the result 
of working a red-skinned variety, sent from New Zealand, on a number 
of British sorts. They were as follows:— 

No. 88.—Main Crop (3), New Zealand variety (2) 

No. 99.—TTp-to-date, a New Zealand variety (2), Myatt’s Kidney, Main Crop. 
No. J2S.— -British Queen, Myatt’a Kidney, Main Crop (2), Now Zealand 
variety (2). 

No. 139.—Main Crop (2), New Zealand variety (2), Myatt ’s Kidney. 

No. 155.—Orainond Blossom, Main Crop, New Zealand variety. 

No. 177—British Queen, Main Crop, New Zealand variety. 

A few seeds of each variety 
were planted on 23rd Febru¬ 
ary, lb 12, in pots. (Ter¬ 
mination was very satisfac¬ 
tory. The plants were re¬ 
moved from the pots on 6th 
April, and planted in a 
wel l-prepare< 1 garden plot. 
Early autumn frosts and dry 
weather interfered with the 
growth, with the result that 
the tubers produced were 
very small. No definite in¬ 
formation can be formed as 
to the value of these new 
varieties for a season or 
two. It limy be stated, 
however, that the flesh 
of most of them is yellow’. 
By 1st dune, all the plants 
except Nos. 155 and 177 had ripened off. The two latter appear to be 
very hardy plants. They resisted the frosts better than the others. 
The whole of the plants were lifted on 27th June, when the following 
particulars were noted:— 

No. 88.—Tubers round, colour white, late maturing, stolons long. 

No. 99.—Tubers round, colour of potato white, medium early, stolons long. 

No. 128.—One-plant tubers, kidney shape, all others round, white, early. 

No. 139.—Tubers all kidney shape, white, early, stolons very short. 

No. 155.—Tubers all round, white, late, vigorous plant, resisted frost. 

No. 177.—Tubers all aerial, white, very late, vigorous plant, resisted frost. 
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Those crosses are based on some of the leading disease-resisting, 
early, and main crop varieties, grown at the present time in England. 
Main Crop, Up-to-Date, Oramond Blossom, Myatt’s Kidney, are all 
standard varieties which have stood the test of years. 

The points sought in raising a new variety are that it shall be— 

A good cropper. 

Of good cooking quality. 

A good disease resister. 

The work of raising seedling varieties is generally regarded as very 
tedious work, requiring to be carried on for several years before tubers 



THE PLANTS. 


of any size are obtained, but, in this instance, they were nearly all of a 
fairly large size, many individual tubers weighing 1 lb. in weight, and 
very uniform in shape, some plants yielding 3 and 4 lbs. of fine tubers. 
The plants, some of which grew to an enormous size, measuring 4 ft. 6 in. 
to f> feet in height, and of very robust growth, were raised at Burnley 
Bardens by Mr. Peseott, and were planted out on 21st November in my 
garden at Komsey. The season at first was very dry. During this 
period the plants were supplied with water artificially, but the autumn 
rains were ample. 

The resulting crop comprises Very Early, Early, Midseason, and 
nil late sorts. The plants of all the earlier sorts were small to medium 
in size, and the yield of tubers comparatively light. 
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The percentage of yellow-fleshed tubers is as follows— 


No. 


Per cent. 


88 

99 

128 

339 

155 

377 


20.0 

37.1 

38.6 

20.0 

26.0 

20.0 


23.6 


Time of Maturity. 

Each variety comprised Very Early, Early, Midseason, and late 
maturing sorts. 


No. Very Early and Early. 


88 

32 

99 

25 * 7 


(Not very early 


1 medium) 

128 

27-3 

139 

48-6 

155 

17*1 

177 

20 


2s-5 


I 

Medium. Early, and i..,*,. 

Midseason. 


16 

52 

2*9 

71*4 


13*6 

59*1 

22*8 

28*6 

8*7 

73*9 

Nil 

80 

10*7 

■ 69-8 


Shape and Colour op Tubers. 

The tubers were various in .shape—round, oval, and kidney shape, 
and true kidney. The following figures will show the percentage of 
kidney. Many of the plants had round and oval, and kidney and oval 
at the same plant. There was a marked absence of deep eyes. None of 
the varieties had very deep-eyed tubers. 


No. 

Percentage of Kidney. 

j PeiO ‘titage ot Pink Tubers. 


Per coni. 

Per cent 

88 

12*0 

10*0 

99 

28*5 

5*0 

128 

31*7 

4*5 

139 

37*1 

3*0 

155 

27*2 

21*7 

177 

13*3 

0*0 


With regard to the colour of skin, it should be stated that the ground 
was very wet when the crop was lifted, therefore many varieties that 
are classed as white skins may prove to be mottled with pink, or of a 
very pale pink. 
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Colohr and Texture of the Flesh. 

The percentage of white and creamy-fleshed tubers must be con¬ 
sidered very satisfactory, in view of the fact that a yellow-fleshed potato 
does not And favour on the local market, whilst in France the prefer¬ 
ence is for a yellow flesh, and in England it is not objected to, because 
many of the finest flavoured tubers are yellow fleshed. Two of these 
may be mentioned Duke of York (a very early variety), and Mid- 
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lothian Karly. The former was imported by this Department in 1905, 
but, on account of inferior cropping capacity and yellow flesh, it never 
came on the market. 


Stolons. 

Among the objectionable features in potatoes is the habit of some 
varieties in producing their tubers on long stems or stolons, because 
when the tubers are scattered over a wide area around the plant, many 
are missed in harvesting Ihe crop. 


No 

Short Stolons. 

Medium Stolons 

Look Stolons 


Per cent. 

Per cent. 

Per cent. 

88 

08-7 

24*0 

8*0 

99 

50 -0 

25*0 

25 0 

128 

mi-7 

20*0 

13*3 

139 

77’3 

8 *5 

14*2 

155 

78*2 

17-4 

4*4 

177 

73*3 

20-0 

0.7 

Average 

09 ( 

191 

11*9 


* 800 also illustration on cover of this Journal. 
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From the above it will be seen that the short stolons ranged from 50 
per oent. to 78 per cent., with an average of 69 per cent, of all the 
varieties, and only about 11 per eent. were of the objectionable kind 
with long stolons. 

Summary of Points. 


Colour of Flesh. 


White and Cream. 

i 

1 Yellow. 

i 

! 

Total. 

Per oent. 

70 "4 

i 

Per cent. 
23*6 


Per cent. 

100.0 

Earliness. 

Very Earl} ami Early ; 

Midseawon. 


Late. 

Total. 

Per eent. 

Per cent. 


Per oent. 

Per cent. 

28*5 

10*7 


60-8 

100*0 


Length ok 

Stolons. 


Short. 

Medium. 


Lonff. 

Total. 

Per cent. 

Per cent. 


Per cont. 

Per cont. 

69*0 

19*1 


11*9 

100*0 


From the yields obtained, it is evident that many of them promise 
to be very prolific. Over 76 per cent, have good coloured flesh. Any 
not perfectly white are listed as cream. The texture of the flesh is very 
fine in most of the medium croppers, but rather coarse in the heavy- 
yielding sorts. 

Sixty-nine per cent, had the desirable short stolons, and about 12 per 
cent, with the undesirable or long stolons. 

No cooking tests were made. It would be of little value at this stage. 
As there was no late blight in the crops, the season being unfavorable 
for its development, no data under this head can be supplied. 

The foregoing results show that great care in the selection and breed* 
ing of the parent plants must have been exercised by I)r. “Wilson, for, 
out of the 210 plants raised, only three were rejected on account of pro¬ 
ducing a large number of very small, wild-looking tubers, and six stolon- 
iferotts plants, which had a mass of stolons with very few tubers. 

The results from these seedlings bear testimony to the great possi¬ 
bilities in the crossing of different varieties of potatoes. It is doubtful 
if better results have ever been obtained before with such a large quan¬ 
tity of seedlings. Many authorities state that it often requires the rais¬ 
ing of thousands of plants to obtain one desirable variety. Of course. 
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it is premature to speculate on the number of good varieties that may 
be obtained from the present lot--the future alone can prove that; but 
from such a large percentage of tubers presenting so many good quali¬ 
ties, it is not too much to hope that some will prove prolific croppers, 
of good cooking quality, and prove more resistant to disease than any 
at present grown here. Should this be the case, the potato growers of 
this State will be under a debt of gratitude to l)r. Wilson. 

It may not be out of place to include in this report Dr. Wilson’s 
letter to the Minister of Agriculture accompanying the parcels of seed. 
By so doing, readers will have a better grasp of the scope of Dr. Wil¬ 
son’s work, and the objects he has in view in carrying on this 
work. And, further, it may not be out of place to mention that 
since the date of his letter he lias been permanently appointed by the 
West of Scotland Agricultural College to the work of crossing and 
breeding new varieties of pedigreed potatoes. 


\gricultural Department. 


(Dopy.) 


The University, St. Andrews, 

3rd January, 1912. 


The Agent General for Victoria. 

\\ hen 1 was in Victoria as a member of the Scottish Agricultural Commis¬ 
sion, I had occasion, at the instance of the TTon. G. Graham, and in company with 
Air. McAlpine, to see the trouble that was caused by the existence of disease in 
potatoes. It so happens that I haxe been engaged for a considerable time in produc¬ 
ing new varieties of potatoes, and during the past summer, when carrying on the 
work of crossing, it occurred to me that the best method of getting potatoes 
ibsoluttdy free from disease, and at the same time suited to the varying climatic 
and cultural conditions in Australia, would be to raise them from the seed taken 
from the berry. 


1 have accordingly made up sets of packets of seeds from my new varieties, 
with the object of sending selections to each of the States. The enclosed list 
will show that the seeds are “ pedigreed.” Kaeh packet contains the whole of 
the seed taken from a single berry. If all the seeds are grown, they will produce 
a large mini her of xarietics, of which a considerable proportion are certain to 
be of value to the Victorian grower. 

The method of cultivation which J follow is to sow the seed in March in a 
pot, and place in heat. After the plants are large enough to handle, they are 
put singly into small pots. Re-potting is done at least twice, and the plants are 
planted out in the open in June, where they remain until they are matured. At 
lifting time, in Sept ember or October, each plant is found to boar 4 or 5 lbs. of 
full-sized tubers, and the less promising varieties can be eliminated then. 
Although the climatic and other conditions are quite different in Victoria, the 
foregoing may afford some guidance if it is needed. 

It would have given me great pleasure to communicate this note direct to Mr. 
Graham, because of the recollections of pleasant hours spent in his company 
during our sojourn, and it would interest him to know that I am trying, in a 
small way, to make some recompense for the many benefits I received at the 
hands of the representative of the Department of Agriculture. 

Please be so good as to forward the seeds. 

I am, 


Yours faithfully, 


(Signed) JOHN H. WILSON. 


12530. 
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By George Seymour* Potato Expert. 
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Medium .. .. Pale-laven- Round . . . „ . . Yellow .. Late 

der 

Small and weak .... Oval ... White .. Early 

„ .... . . Oval and round . . Yellow . Yellow .. Very early . 
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THE MILLING AND BAKING QUALITIES OF 
VICTORIAN WHEAT. 

{Continued from page 533.) 

Bg A. E. V. Richardson, M.A., B.Se., Superintendent of Agriculture; 

l\ R, Scott, Chemist for Agriculture: and F. G. B. Winslow, Depart¬ 
mental Miller. 

Part II. 

In the last article consideration was given to the more important 
properties of wheat and Hour. It is now necessary to review briefly 
the actual methods followed in milling wheat and testing flour. Such 
a review, while of interest rather to those actually engaged in the 
milling and testing of grain than the general reader, is of importance, 
in order that the results of the various tests may be viewed in proper 
perspective. 

The Method of Milling the Samples. 

Before a parcel of wheat can be effectively and economically milled 
a certain amount of “ conditioning 99 is necessary, i.e ., the wheat has 
to be tempered either by the use of water, heat, or both water and heat, 
until the skin of the berry becomes toughened and capable of ready 
separation from the floury endosperm. This process of conditioning is 
one of the most important operations in flour milling, more especially 
when a miller has to deal with wheats of different qualities. If by 
conditioning we merely meant that the wheat must have a certain 
percentage of water, then conditioning of wheat would be a simple 
operation. It is, however, a more complicated process than appears 
at tirst sight. For illustration, consider the practice of the English 
miller, who receives wheat from all over the w-orld. In this case it is 
necessary to blend, condition, and mill at the same time widely diver¬ 
gent types of wheat, some of which are flinty in character, others soft, 
whilst some are so dirty that they cannot be milled without washing. 
Since the operator has to bring this mixture on to the roll in an even 
temper and mellowness, break down the wflieat under the rolls in a 
free mariner without cutting up the bran, and at the same time release 
the maximum amount of semolina and maintain an unvarying standard 
in the quality of flour, it will readily be seen that the conditioning of 
wiieat is a most important operation. 

The practice of washing wheat in cleaning and conditioning is not 
generally followed in Australia for two reasons—(1) the average Aus¬ 
tralian wheat is soft, free from dirt, and the natural colour of the 
flour is the finest in the w T orld; (2) Australian wiieats assimilate 
moisture more rapidly than other wheats, and if allowed to stay in the 
w^ater for any length of time they become water-logged and useless 
for flour making. The use of live steam just before the wheat enters 
the breaks has the effect of toughening the bran and helps to get all 
the bran from the endosperm without injuring the quality of the 
flour. 

There can be no doubt that a little moisture added to the endosperm 
of the berry during the process of conditioning, besides bringing a 
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slight profit, to the miller, has the effect of stimulating the enzymes 
and promotes some action amongst the constituents of the flour that 
lias the effect of improving it. If the wheat is then milled at the 
proper time a sweet flavour is transmitted to the flour. If, however, 
the wheat is left too long before being milled, the good effects are 
lost and a secondary fermentation is set up which is detrimental to 
the flavour of the flour; also, too much moisture will be found in the 
endosperm. Consequently there will be a lot of highly-coloured break 
flour, but comparatively few high-class middlings. 

With the small quantity and various types of wheat taken for a test 
in the experimental mill it would not be possible to use heat in con- 
ditioning with any hope of uniformity in the quality of the flour from 



Fig. 7.—Chondromctor for testing the bushel weight. 


fhe same variety milled at different times. The method followed, allow¬ 
ing for the hardness or otherwise of the berry, is to measure in a burette 
the water required, and then allow the wheat to lie in the condition¬ 
ing trays until the wheat is ready for the break. Durum wheats 
require different treatment from the soft wheat, as they are of a hard, 
flinty character, absorbing water very slowly, and will stand severe 
treatment. The method followed in conditioning Durum wheat is 
to add the water required at three intervals during twenty-four hours. 

To test the milling and baking qualities of the different varieties 
of wheat grown at the Experimental Farms, an experimental roller flour 
mill, made by Henry Simon and Company, driven by a three horse¬ 
power electric* motor, an electric oven fitted with six electric heaters, 
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a thermometer with a high range of temperature, a proving cabinet 
fitted with eight electric globes and a thermometer, so that the heat 
could be regulated, was installed at the Agricultural Chemist’s 
laboratory. 

The flour mill consists of two roller mills, one for the breaks, with 
two sets of corrugated rolls, whilst the other, which is fitted with smooth 
rolls, is used for the reduction. One set of break rolls has sixteen 
corrugations to the inch, the other set twenty-six corrugations. The 
mill has two plan sifters, each fitted with four sieves. The roller mills 
and plan sifters arc so constructed that as each sample is milled they 
can he taken to pieces, thoroughly (‘leaned, and all the products 
recovered; a set of hand sieves being used as accessories for extracting 
the offal. 

One thousand grams of wheat (about 2*4 lbs.) are taken for each 
test. Working on such a small quantity, it is not possible to use 
purifiers with any hope of successful separation of the pure middlings 
and the by-products; these must be separated at (‘very possible oppor¬ 
tunity by means of hand sieves of different meshes, and easy reduc¬ 
tions. The flour so obtained will compare favorably with commercial 
Hour. 

The corrugated rolls grind dull to sharp, and have a differential 
of 2^ to 1. The fast roll runs at 400 revolutions per minute, and the 
slow roll at TOO revolutions per minute. The corrugations on the rolls 
are cut at a slight angle, and have a sharp saw-tooth edge. This 
prevents the rolls from interlocking should they he set too close, and 
also assists the shearing action at work. The rolls run at different 
speeds, which accelerates the separation of the bran and prevents the 
kernel from being flattened. The smooth rolls have a differential of 
1*4 to 1; the fast roll runs at 400 revolutions per minute and the slow 
roll at 325 per minute. 

As all sealping, grading, and dressing is done on the two plan 
lifters, the principle on which they work will now be explained. The 
plan sifter consists of four airtight sieves placed on top of one another^ 
and bolted down. The plan sifter is run at 120 revolutions per minute.-' 
and the motion rotary. The grind is passed from the rolls to the first 
sieve by an airtight sleeve, and by means of slats 2 inches apart, passes 
over the whole surface of the sieve. It then falls on to the second sieve. 
This process follows on automatically until the grind has been graded 
and sent to its proper destination. 

When the wheat is cleaned and conditioned it is ready for the 
breaks. The feed on the rolls is so regulated that the stock under 
operation is touched by both rolls at the point of contact, care being 
taken that the berry is not crushed between one roll and the cushion of 
another berry. In order to obtain a proper finish on the break rolls, 
care must he exercised to make the first and second breaks do as much 
as possible without overdoing it. If this is not done, the latter breaks 
are overworked, and a good finish of the bran is impossible, as there 
will be a mass of fine mushy stock that will defy separation in a satis¬ 
factory manner. Summed up briefly, there are three main objects in 
breaking down the wheat—firstly, to make as large a percentage of 
sharp granular semolina as possible at each break; secondly, to leave 
the bran as clean and broad as possible; thirdly, to make as little break 
flour, as possible. 
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The tlow sheet on this page shows the process that is followed in 
milling samples, and the following is a description of the various stages 
in milling the wheat:— 

l.sf Break .—The rolls have 1(5 corrugations to the inch, and are set to 
crack the berry down the crease, the chop passes to the plan sifter 
and is scalped on 20 wire, the tailings which pass over the 20 wire 
are sent to the second break. The throughs are dressed over AH 
grit gauze, the coarse semolina that tails over is sent to the firsc 
reduction, the throughs are dressed over 9 and 10 silk, the fine 
semolina that tails over is sent to the third reduction, and the 
throughs break flour to the flour bin. 
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2nd Break .—The feed for this break is the tailings from 20 wire of the 
first break, as the best quality middlings are made at this break, 
averaging 30 to 40 per rent, of the total, the rolls are set with the 
object of making as much as possible at this stage, and as at no 
other break is the quality so good, the opportunity must not be 
missed to make as much middlings as possible. The rolls are, 
therefore set with this object in view. The chop is scalped over 
20 wire, the tailings that pass over are sent to the third break, 
the tliroughs dressed on 48 grit gauze, the coarse semolina that tails 
over is sent to the first reduction, the tliroughs dressed over 9 and 
10 silk, the fine semolina that tails over is sent to the third reduc¬ 
tion, and the tliroughs break flour to the flour bin. 

[\rd Break .—"For this break the finer sot of rolls, 20 corrugations to the 
inch, are placed in the frame, the rolls are set to shape the bran, 
not to scrape or smash the semolina into flour, as this would increase 
tlie percentage of break flour, which is not a desirable feature in 
the gradual reduction process. The chop is scalped on 20 grit 
gauze, the tailings are sent to the fourth break, the tliroughs 
dressed on 48 grit gauze, the semolina that tails over sent to the 
second reduction, the tliroughs dressed on 9 and 10 silk, the fine 
semolina that lails over sent to the third reduction, and the tliroughs 
break flour to the flour bin. 

4 fh lirfah. — The feed for this break is the tailings from the third break. 
The rolls are set so that the bran is just clean, with a slight imprint 
of the corrugations on it, but not too close to chip it. Too close 
setting of the rolls here will tear the bran into strips, and also press 
a yellow dve out of the bran which is detrimental to the colour of 
the flour. The chop jh scalped and dusted over 34 grit gauze, and 
tin* tailings are sent to the bran bin, tlie tliroughs are dressed over 
IS grit gauze, the semolina that tails over sent to the third reduction, 
the tliroughs dressed over 9 and 10 silk, the semolina that tails 
over is also sent to the third reduction, and the tliroughs break flour 
to the flour bin. This finishes the breaks, the stock is now about 
10 per cent, flour, 20 per cent, bran, and 70 per cent, semolina. 

The Inductions — The tieatment the wheat received on the corrugated rolls 
is called the break system. The second process on the smooth rolls is culled 
i eductions. It is essentia], therefore, that a thin regular stream is fed -m the 
full Icnglli of the roll, the pressure varying according to the size and quality 
of the stock, flaking carefully avoided, and all stock fed to the rolls should bo 
kept as much alike as possible in quantity, quality, and size. 

Many millers are putting in finely corrugated rolls (about 100 to tin* inch) 
for the first reductions, which they claim keep the Hour cooler, more granular, 
avoid finking, and add to the strength of the flour. 

Owing to the gentle treatment of stock received in the experimental mill 
and dressing through 9, 10, and 11 silks, the flour is very granular, and provid 
ing other things being equal, Hour that has been coarsely dressed over 10 and 
11 silks is better for baking purposes than one finely dressed. Bread made 
from 1 he latter will not be so bold or good looking as that made from coarse 
flour. The finer Hour will, however, be easier to knead and take water quicker. 
In grinding, care must be taken to avoid flaking. Tf flakes are formed, the 
starch celhf are damaged, the strength and quality of the flour lowered, and it 
is impossible to obtain a clean finish on the last reduction. The object is 
to obtain as high a percentage of flour as possible without getting any of the 
pollard in the flour. If the middlings are treated harshly all the flour will 
certainly be extracted, together with a good portion of the pollard. The feed 
for the" reductions is the endosperm of the wheat, and is composed of Hour, 
middlings, and dunst. Dunst is a lighter product than middlings, and, looked 
at critically, appears to be part of the berry which has encircled the starch 
and forms the walls of aleuronc cells. It is not so compact as the inner portion 
(middlings) just mentioned, and has a tendency when under operation to flatten 
out. In reality this part gives first notice of excessive pressure by flaking, 
and acts as a kind of cushion to protect the more valuable middlings. The 
object of reduction, summed up, means when and where to apply or relieve the 
pressure, and so to work the rolls that nothing is done to injure the baking 
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quality of the flour, and that all the Hour in the stock is obtained in as pure a 
state as possible and free from impurities. 

1st Reduction. —The coarse semolina from the first and second breaks is 
sent through this roll. The feed should look round, clean cut, and 
very sharp. The rolls on the second and third reductions are set 
to make as much fine middlings as possible for the fourth reduction. 
The grind is dressed on 9, 10, and 11 silks, the tliroughs sent to the 
flour bin, the middlings that tail over dressed on 3 silk, the tails 
hand-sieved on 2(5 grit gauze, the tliroughs sent to the second 
reduction, the germ and small particles of bran that are clinging to 
the endosperm sent to the pollard bin. 

2 mi Reduction. —The feed for this reduction is the coarse middlings from 
the fiist reduction and the third break. The rolls are set closer, 
the grind is dressed over 9, 10, and 11 silks, the tliroughs sent to the 
Hour bin, the middlings dressed on 3 silk, the tliroughs sent to the 
fourth reduction, the tailings hand-sieved on 2(> grit gauze, the 
tliroughs sent to the third reduction, and the tailings to the pollard 
bin. 

3rd Reduction. —The feed for this reduction are the fine middlings from 
the fiist, second, third, and fourth breaks, together with the middlings 
from the second reduction and the coarse middlings from the fourth 
break. The rolls are set closer, tlie grind dressed over silk, the 
tliroughs sent 1o the fourth reduction, the tailings hand-sieved on 1 
silk, the tliroughs sent to the fourth reduction and the tailings to 
the pollard bin (about SO per cent, of the pollard lias been extracted 
on the three reductions). 

4th Reduction. —The feed for this reduction are the fine middlings fiom 
the first, second, and third reductions, and the tliroughs of 1 silk. 
The rolls are set to make as much flour as possible. Tlie first three 
reductions had been set to make as much fine middlings as possible 
for this reduction The opportunity for a large release of flour must 
not be lost here, as at no other stage of the reductions is the colour 
or quality of the flour so good, and the stock will stand harsher 
treatment, here, better than anywhere e!s<*. The grind is dressed 
on 9, 10, and 11 silks, the tliroughs sent to tin* flour bin, the middlings 
dressed on 3 silk, the throughs sent to the fifth reduction, the tailings 
haml-sieved on 2 silk, the throughs sent to the fifth reduction, and 
the tailings to the pollard bin. 

3th Reduction. —The feed for this reduction are the middlings from the 
fourth reduction. The rolls are set closer, the grind dressed over 

9, JO, and 11 silks, the throughs sent to the flour bin, the middlings 
dressed on 3 silk, the throughs sent to the sixth reduction, the tailings 
hand sieved on 3 silk, the throughs sent to the sixth reduction, and 
the tailings to the pollard bin. 

()th Reduction. —The feed for this reduction is the middlings from the 5th 
reduction. The stock is still sharp and granular, the rolls are set 
close, the grind dressed over 9, 10, and 11 silks, the throughs sent 
to the flour bin, the middlings dressed on 3 silk, the throughs sent to 
the seventh reduction, the tailings hand-sieved on 3 silk, the throughs 
sent to the seventh reduction, and the tailings to the pollard bin. 

1th Reduction. —The feed for this reduction is the middlings from the 
sixth reduction. The rolls are set so that if there are any small 
particles of bran or germ in the stock they are flattened out and 
sent to the pollard bin. The grind is dressed on 9, 10, and 11 silks, 
the throughs sent to the flour bin, the middlings dressed over 3 silk, 
the tailings hand-sieved on 3 silk, the throughs sent to the eighth 
reduction, and the tailings to the pollard bin. 

8 th Reduction. —The feed for this reduction is the middlings from tho 
seventh reduction. The stock is light and feathery, and requires 
gentle treatment to release the flour. The grind is dressed over 9, 

10, and 11 silks, the throughs sent to the flour bin, the middlings 
dressed on 3 silk, the throughs sent to the ninth reduction, the tailings 
hand-sieved on 4 silk, the throughs sent to the ninth reduction, and 
the tailings to the pollard bin. 
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W/ Reduction .— The feed for tins reduction is the middlings from tho 
eighth reduction. The condition of the stock is generally very poor, 
and it has to be taken into account when setting the rolls. The 
grind is dressed over 0, 10, and 11 silk, the throughs sent to the flour 
bin and the tailings to the pollard bin. 


Methods of Testing the Samples of Flour. 

As already indicated in Article I., the commercial value of a flour is 
determined mainly by its colour, strength, and gluten content. Certain 
conventional tests an* applied to the flour to determine these points. 
Cther tests of importance, especially in making comparisons of various 
flours, are the moisture and protein content, acidity, and, in special 
cases, the gliadin and soluble nitrogen content, of the flour. Apart 
from determination of crude protein, which necessitates special 
apparatus and careful manipulation, the other tests used are readily 
(xeeuled, and can he performed after a little practice. Pre-eminence 
is accorded to tho determination of the crude protein, since the protein 
content, in a large measure, determines the quality of the flour, 
especially from a nutritive point of view. 


Protein Content. 

The* protein content is usually determined by tho well-known 
Kjeldahl process. In the ease of wheats, five grams are taken, and for 
flour one gram. Tin* percentage of nitrogen, as determined by 
analysis, is multiplied by (>.2o. 


Colour. 

A simple method of testing the colour has already been described. 
(Journal of A(jncuUur(\ Victoria . September, 101 p. .itfOA 


Water Absorption Capacity. 

The amount of water that a flour will hold on baking and yield a 
well-piled loaf is one of the most important factors in determining tin* 
value of a flour from a baker’s point of view. The test as outlined is 
designed to obtain directly the number of quarts of water required 
to add to a 200-lb. sack of flour to make a dough of recpiired con¬ 
sistency suitable for baking into bread. This operation depends 
largely upon the judgment of the individual, and can only be con¬ 
sidered satisfactory after some lengthy experience correlated with 
actual baking tests on the Hours. The modus operandi consists in 
weighing out 40 grams of flour, and placing in a porcelain basin and 
adding from a burette 20 centimetres of water, mixing well by means 
of a spatula into a paste. Then remove the paste from the basin Wl 
continue adding more water—a few drops at a time—kneading the 
ball of paste with the Angers until a dough is obtained of such con¬ 
sistency as will enable the operator to draw the dough out into long 
threads without breaking and remove it from the hands without 
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sticking thereto. The number of c.e.s. of water required to attain 
this object multiplied by two will give the number of quarts of water 
necessary to add to a 200-lb. sack of flour. 

' Wet Gluten. 

Wheat when mixed with water possesses the property of forming 
a material which can be readily kneaded into any shape, and which 
on further washing with water, leaves a sticky adhesive mass, known 
as gluten. To determine the quantity of this residue in a flour 
10 grams are weighed out into a porcelain basin and about 8 c.e.s. of 
water are added, the whole well kneaded together into a round ball 
of dough, allow this to stand for one hour, then hold between the 
fingers of the right hand under a stream of running water over a 
sieve of bolting gauze, keep working the ball continuously until no 
more starch remains intermixed with the gluten, any particles of 
gluten that may have been separated and washed away along with 
the starch can now be collected on the sieve and added to the main 
piece, which now should be worked sufficiently well to remove any 
adhering drops of water before weighing. 

Dry Gluten. 

After weighing, the wet gluten is placed in a water oven and kept 
there until on repeated weighing the weight remains constant. 

VICTORIAN F.A.Q. WHEAT. 

In order to review the milling and baking qualities of various 
types of Victorian-grown wheat in proper perspective, some discussion 
of the f.a.q. sample is necessary. The greater part of the Victorian 
wheat crop is exported each year, and practically the whole harvest 
is bought by reference to a definite standard of quality—the fair 
average quality, or f.a.q. standard, annually fixed by the Corn Trade 
Section of the Chatuber of Commerce. 

A similar practice obtains in other wheat-exporting States of the 
Commonwealth. Now, this f.a.q. standard is a composite sample pre¬ 
pared by mixing a large number of representative samples from the 
principal wheat-growing districts of the State in parts proportional 
1o the production of each district. Provided that the number of 
samples obtained is large, that they are thoroughly representative, 
and that they are mixed in parts proportional to the production of 
the various wheat districts, the sample struck should be a fair average 
standard of the harvest of the State. The Corn Trade Section claims 
that the sample struck is a true average of the whole of the wheat of 
the State. 

Assuming this claim to be true, let us consider the constitution 
and properties of the f.a.q. sample for 1912-13. For this purpose 
2,000 grams of Victorian f.a.q. wheat (1912-13), obtained from the 
Chamber of Commerce, were carefully examined and all impurities 
removed by hand. 
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A similar procedure was followed with a similar amount of f.a.q. 
wheat obtained from the Chambers of Commerce of South Australia 
and New South Wales. The results of the test were as follows:— 

Table I. 

Showing Amount of Impurities in f.a.q. Standard Wheat of 
Victoria, New South Wales, and South Australia. 


(Per 1,000 grams.) 




Victoria 

South Australia 

New South Wales 

Oats 


0-91 

0*42 

0*28 

Wild Oats 


1 -90 

0*24 

014 

Barley and Drake . 


1 *66 

3*00 

0-27 

Straw 


o-ll 

0 02 

0*02 

Ohaff 


1 *55 

2 02 

0*80 

White Heads 


0*62 

0 43 

0*31 

Weed Seed*- 


0*22 

0-21 

0.07 

Bunt 


0*31 

0 ’ 50 

018 

Rubbish . . 


015 

0-86 

0*58 

Total 


7 43 

7-70 

3*71 



( *74 

= 0-77% 

0-37% 



Chaff. Wild White Barley Oats. Weed Bunt. Straw. Rubbish. 

Oats. Heads, and Drake. Seeds. 


Fig. 9.—Rubbish and weeds in Victorian f.a.q. sample of wheat. 

(a) Though the amount of impurities may not appear to be 
high, still, the amount is considerable if the total amount 
of wheat exported is taken into consideration. Assuming 
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that the export from these three States averages over 
a period of years, say, 20,000,000 bushels eaeh, the 
amount of impurities exported with the wheat erops 
would exeoed 10,000 tons per annum, the freight of which 
would amount to -£15,000. 

(b) ft will he noted that the f.a.q. samples from every State 
contain bunt, a regrettable feature in view of the fact 
that the ravages of this fungus pest can be controlled 
by the farmer by the simple process of pickling. 

(r) The New South Wales sample is freer from impurities 
than the other States -containing one-half of tlu\ amount 
present in the Victorian and South Australian samples. 

(</) The chief impurity in the Victorian sample is wild oats, 
in the South Australian barley and drake, in the New 
South Wales sample chaff and rubbish. 



3*25 mm 3*0 mm 2*75 mm 2 50 mm 2*25 mm 2 (K) mm ScmmlngH 

Fig. 10.—Grades of Victorian wheat. 

If the f.a.q. sample is submitted to careful grading (after the 
removal of impurities) by means of specially-constructed hand sieves, 
interesting results are obtained. The meshes of the sieve best suited 
for this process of grading are respectively 3.25 millimetres, 3.00, 
2.75, 2.50, 2.25, and 2 mm. 

Table II., on the next page, indicates the results obtained by grading 
the wheats with these sieves. 

Prom this table it will be seen that the Victorian sample contains 
a much larger proportion of plump grain than either of the other 
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two samples. Thus, no less than 70.8 per cent. of thr Victorian sample 
was retained by a sieve with a mesh of 2.75 mm., whilst 62.2 per cent, 
was retained in the South Australian sample, and only 59.5 per cent, 
in the case of New South Wales wheat. 

The grades of the Victorian sample are illustrated in Fig. 10. 

The average amount of screenings present in the three f.a.q. 
samples is approximately 2.1 per cent. On the basis of a combined 
export of 60,000,000 bushels from these three States, the amount of 
screenings exported—comprising almost wholly cracked and shrivelled 
grain—would equal 33,750 tons on which the freight to London is 30s. 
per ton. There can be little doubt that the elimination of these screen¬ 
ings and impurities from our exported wheat parcels, either as a result 
of more efficient preparation on the farm or by the use of grading 
machinery in a system of State bulk handling, would further enhance 
the quality and value of Australian wheats on the world’s markets, 
which enhancement must ultimately react in favour of the wheat- 
grower. 

Table II. 

Showing Amount of Grain of various Grades in 1,000 grams of 
Gleaned f.a.q. Wheat. 


Dimensions of Sn-xr 

\ ictoiiu 

South Vustruliu. j 

Now South \\al<*s 

3*23 

34 

24 

32 

3*00 

230 

164 

124 

2*7 r> 

444 

434 

439 

2*50 

193 

218 

283 

2*25 

m 

116 

90 

2*00 

12 

23 

14 

Screening. 

23 

19 

18 


The three f.a.q. samples were next compared with one another in 
respect to their chemical composition, and milling and baking qualities, 
so that the comparisons could ultimately be made of the f.a.q. samples 
with the different varieties of wheat under cultivation at the State 
farms. The following table gives these particulars:— 

Table III. 


Showing the Milling Qualities of f.a.q. Wheats. 


1 

Variety. 

i 

I 

Bushel ! 
Wright j 
ib*. ; 

Break j 
Flour. ! 

I 

i i 

Perct 

P 

Flour. 

outage of Mill 
roducts. 

Bran, j Pollard. 

Color 
of 1 

! Flour. ' 

Remarks. 


(Percent. 



1 

! , 
I 


Now South Wales j 
f.a.q. 

| 62^ 

J 

8-3 

1 

69*91 

19-70 

i 

10*32 

! 

| Good 

Bran broad, flour 
nice bloom, good 
appearance, 
lively 

Victorian f.a.q. .. 

63 

| 8-25 ; 

70*92 

18*88 

i 

{ 

i 

10*18 

' 1 

Good 

Bran broad, flour 
nice bloom, good 
appearance, 
lively 

South Australian 
f.a.q. 

1 

62 

7*6 

70*12 

19-68 

10*19, 

: 1 

; 

Go»d 

i 

Bran thin, broad 
flour, nice bloom 
and appearance 
Mvelv 
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The Hours were then tested for moisture, protein, wet and dry 
gluten, and strength (water absorption capacity) with the following 
results:— 

Table IV. 

Showing Results of Tests of Flour of f.a.q. Samples. 


(Hilton 



Moisture. 

1 

Protein ( 

j 

Wet 

Dry 

VVnt ci 
Absorption 

1 (3 Illtc u 
! Hatio. 

| 

New South Wales 

O' 

■ ' 1 I 

°o | 

O' 

o 

% 

0 

o/ 

! 'O 

f.a.q. .. 

KWH) 

11*50 

30*17 

9*34 , 

45*4 

i 1-3-2:* 

Victoria f.a.q. .. 
South Australia 

13*97 

11 *00 

25*97 

7*81 

44*8 

i 1-3 32 

f.aq. .. 

13*58 

10-31 , 

29*31 

8-78 

44*8 

: 1 3*33 


WlIK\T AND FLOCK VUOTKIN 

Content. 





Wheat. 


Flow 




1*T 

cent, oi proh 

Mn pci cent, of pi 

otein 

Now South Wales 


12*1)9 


11*50 


Victoria 


10*0S 


10*00 


South 

Australia 


12*15 


10*31 



The ratio between the total nitrogen and the soluble nitrogen has 
been advanced as affording some indication as to the quality of th»* 
Hour. This determination is carried out. by taking 10 grams of Hour 
and shaking in a flask with 150 c.c.s. of water until a thorough mixture 
is obtained. The flask and its contents are then heated in a boiling 
water bath for at least five minutes, shaking frequently meanwhile, 
then cooling the solution and making up to 200 c.c.s. filtered, and 50 
c.c.s. of the filtrate taken, and the nitrogen determined by Kjeldahl 
process in the usual way. 

The ratio betwen the total nitrogen and the soluble nitrogen in 
twenty typical samples of good flours being 5.72—1, and in the case 
of seven samples of inferior quality being 1.85—1. 

The f.a.q. samples were treated as above, and gave the following 
results:— 


Table V. 


*- 

! 

Total Nitrogen. 

Soluble Nitrogen. 

Soluble. Total 


% 

% 

o/ 

O 

New South Wales 

1-85 

0-460 

4.02—1 

Victoria 

1*61 

0-409 

3*94—1 

South Australia.. 

1 *65 

0-380 

4*27—1 

* Ann. Fttlsiflcat, 1913 (6). 
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Finally the flours were made into dough and baked in the electric bak¬ 
ing oven. This gives a reliable test of the quality of the dour, the criterion 
being the amount of well-piled bread of good texture and colour 
produced per sack of flour. The method used in baking these flours 
was as follows:—340 grams of Hour were taken, 6 grams of compressed 
yeast, 6 grams sugar, 5 grams salt, and water equivalent to the water 
absorption previously determined. All utensils and apparatus are 
kept at 90 deg. F. Each dough is given the same treatment in knead¬ 
ing, proving, and the length of time in oven. The flour is mixed and 
aerated by a hand mixer. The yeast is first added, mixed in a small 
quantity of water, and the sugar and salt in the remainder of the 
required water. The whole of the ingredients are mixed with the flour 
and kneaded together for fifteen minutes to make a satisfactory dough; 



Fig. H.—Electric baking oven. 

the dough is then placed in the proving cabinet. The process of proving 
entails three different operations:—the dough is first allowed to remain 
in the cabinet for sixty minutes; it is then knocked back and allowed to 
prove for another thirty minutes; it is then taken out and moulded, 
platted in a tin, put back into the cabinet, and allowed to prove until 
it. appears to be in a suitable condition for removal to the baking oven. 

The tin and its contents are then placed in the oven and baked for 
twenty minutes. The temperature of the proving cabinet is maintained 
at 90 deg., and the oven at 420 deg, F., by the aid of eight separate 
switches. The loaves are weightd one hour after, and twenty-four hours 
after leaving the oven. The volume of the loaf is measured by dis¬ 
placement with linseed. After twenty-four hours, the loaves are cut, 
and the colour and texture decided. In deciding texture, account is 
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taken of the crust, crumb, and pile. The crust should present fine even 
pores without roughness or cracks, the crumb should be uniform 
throughout as regards evenness and size of pores, and the body should 
be moist, friable, and elastic. 


Table VI.—13 a king Tests. 


Variety ot Flour. 

1 

Grams 
! weight, 
after 

1 houi. 

Grams 

weight 

afuu 

J 24 hours 

i 

Volume ! . 

in or. | Texture Color 

j 

| Water 1 
atworlwd 
in 

dough i 

ltem..rks 

New South Wales | 
f.a.q. 

472*5 

4(53 

1,580 (rood ; Good 

! i 

192-1 1 

1 

Excellent loaf, 
rose well in oven 

South Austr li. n j 
f.a.q. i 

i 

i 

474 

4t>4*5 

1 

l 

1,415 l Good Good 

i 1 

191 *2 

i 

Rose well in oven, 
good crust ami 
appearance of 
loaf 

Victorian f.a.q... ! 

1 i 

475*5 

4W> 

1,545 : Good ; Good i 

187 i 

Excellent loaf, 
roM'* well in oven 



S.A. JS’.S.W. V. 

41 42 43 

Fig. 12.—Three sets of loaves, Victorian, New South Wales, South Australian 

f.a.q. wheats. 

The New South Wales sample was intermediate in bushel weight, 
gave slightly less flour than either of the other wheats, but the quality 
of the flour was superior to either Victorian or South Australian. The 
protein content of both wheat and flour were comparatively high, the 
gluten content and water absorption higher than either of the other 
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samples. The flour on baking gave an excellent loaf of good texture 
and colour, and the volume and pile were very good. 

The Victorian sample gave the highest bushel weight, and yielded 
the greatest quantity of flour, but the flour contained slightly more 
moisture than the other samples. It had the lowest protein and gluten 
content and the lowest ratio of soluble nitrogen to total nitrogen. On 
the other hand, the yield of bread was good, and the volume and texture 
excellent. 

The South Australian sample was lowest in bushel weight, inter¬ 
mediate in yield of flour, moisture, protein, and gluten content. The 
dough did not rise to the same extent as either Victorian or New South 
Wales, and the volume and pile of the loaf was slightly poorer than 
either of the other flours. 

{To be continued.) 


ClT1UJS CULTURE IN VICTORIA. 

(Confnuu d from pa</< 541. ) 

PART VI.—MANURING. 

1* > I S. A. ('och, Orchard Su pt rrisor, IU ndiffo and Xorthcrn District. 

The four essential constituents of the soil necessary to tin* produc¬ 
tiveness and general fertility of the citrus orchard are lime, nitrogen, 
phosphoric acid, and potash. Lime is present in most plants, and no 
commonly cultivated vegetable is found entirely devoid of this alkaline 
<arth, and it is reasonable to deduce that it is an essential inorganic* 
constituent of plants. Most of our citrus areas contain lime to a greater 
or less extent, but not always in a readily available form to benefit 
the plant. The writer, in referring to this in the Mil dura Cultivator, 
of Sth September, 1900, said then:—“ It seems almost paradoxical to 
sav * use lime in your soil/ for although your settlement 
is full of limestone, yet it is not in that readily available 
form which is so necessary to the tree/ , It is often neces¬ 
sary to apply lime to the soil. The most important office 
of lime is that of decomposing insoluble silicates, rendering certain 
of their constituents soluble, by liberating the alkalies present—viz., 
potash and soda—as soluble silicates, and thus available as inor¬ 
ganic^ plant food. Lime is most beneficial in clay soils, breaking up 
such by union of certain of its constituents with the lime, and liberating 
the alkalies present in the clay in a soluble form. 

Lime is also an advantage in causing the more rapid decomposition 
of any excess of organic matters in soils, during the decomposition of 
which certain acids are liberated, which are injurious to plants. Lime 
neutralises and combines with these, and thus prevents injurious effects. 
Lime also acts on many injurious inorganic constituents m the soil, de< 
composes them, and transforms them into useful ingredients. Lime, if 
mixed with any manure which contains salts of ammonia, possesses a 
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greater affinity for the acids in combination with the ammonia than the 
volatile alkali itself has, the result is production of salts of lime, and 
the ammonia being liberated in gaseous condition is dissipated and lost, 
(lypsum (sulphate of lime) is also useful to correct black alkali 
(sodium carbonate) in the soil, as it renders the* soluble humus and 
phosphates insoluble, but not unavailable as plant food, and retains 
them in the soil after the injurious alkalies have been washed out. The 
dcduclion is that lime corrects acidity and improves the mechanical 
condition of the soil, liberates plant food, especially phosphates and 
potash, decomposes organic matter, promotes nitrification and bacterial 
activity, apd increases soil fertility. 

In citrus culture lime is an essential both for the health of the tree, 
and the delicacy of the fruit. It should be applied in the autumn or 
early spring, after being properly air slaked in heaps throughout the 
orchard, then broadcasted thoroughly, and ploughed in. The quantity 
to be applied should be ascertained by a soil analysis from the Chemist 
for Agriculture, a most necessary proceeding every few years, to know 
exactly the condition of the soil to a depth of 2 feet, physically and 
chemically. 


Rki’okt o\ Samplks of Soils Si/bmittrd by Mr. S. A. Cook, Bkndiuo. 



No l 

No 2 

No i. 

No 4 

N o 5 

Block 67, 

Bamavwu 


-m % 


£ 

4> 

i 

1 

Jj 

s 

■8* 



1 s 

s«i 


.Cl 

.ss 

G-fl 
— c 


5a- 

Jsjjus 

S&s 

•£2-* 

§s 

0 .w 
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*2.2 

SI 

r J $> s 


Chemical Analyni#. 








Moisture 

7*70 

11*74 

3*23 

1 • 76 

3*03 

0* 70 

2*88 

Loss on ignition 

5*02 

21*07 

3*35 

2*44 

4*05 

2* 29 

3*63 

Nitrogen 

0*078 

0*579 

0*058 

0*014 

0*035 

0*042 

0*028 

Phosphoric add . 

0*055 

0*117 

0*032 

0*032 

0*0J6 

0* 024 

0*027 

Potash 

o*n>o 

0* 244 

0*376 

0*218 

0* 262 

0* 089 

0*292 

Lime 

0* 200 

0* 680 

0* 556 

0*818 

0*321 

0*174 

0*214 

Magnesia 

0* 267 

0* 362 

0*335 

0* 233 

0*411 

0*189 

0*318 

Chlorine 

0*002 

0*006 

0* 008 

0*002 

0*005 

0*004 

0*006 

Ru-action 

4dd 

Neutral 

Neutral 

Slightly 

alkaline 

Slightly 

acid 

Slightly 

add 

Fairly 

add 

Mechanical Analt/xi*. 












% 

% 


'O 

Very coarse sand 

Nil 

Nil 

1*01 

Nil 

0*18 

Nil \ 


Coarse sand 

0* 05 

0* 48 

5*57 

1*98 

0*75 

0*65 


Medium sand 

0*63 

0*75 

12*69 

8*58 

0*81 

1*05 ]- 

54*00 

Fine sand 

3*53 

6*88 

38* 14 

59* 41 

11*01 

34* 44 


Very fine sand 

26*57 

19* 51 

18*41 

15*82 

25*48 

38* 60 ) 


Silt 

4*24 

5*59 

1*29 

0*99 

7*82 

6* 44 l 

3* 50 f 

10*85 

Fine silt 

9*11 

8*14 

1* 15 

0*61 

10*64 


Clay .. 

42* 25 

25*84 

15*10 

8*41 

36*23 

12*33 

\ 28 ’ 64 


The soils of Mildura can, to a large extent, be taken as typical of the 
pine ridge country of the Mallee. The Murray soils at Echuca and 
Koondrook as typical of the Murray fringe, and Ramawm as typical of 
Tongala and Rochester. 

Plate 23 represents five-year-old Washington navel grown on the 
soil from which Sample No. 1 was taken. The soil has been enriched 
by a dressing of one load of leaf loam to each tree when planted. 
Sample No. 2 is extremely rich in all necessary plant food. Mr. Nelson, 
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of Gannawarra, at the writer's suggestion, nine years ago dressed his 
trees with a similar loam, and the results have been highly satisfactory; 
both he and Mr. McDonald state that one application of a load per 
tree every six years is sufficient for all the requirements of the tree. 
The orange and lemon trees in these orchards are a lustrous green 
colour, the fruit of excellent texture, with thin deep-coloured rind, the 
Washington navels for uniformity of size and prolific bearing hard to 
excel. Every grower will not be able to procure leaf loam for his 
trees, but wherever obtainable, it is the finest dressing that can be 
applied, adding both bulk and manure to the soil. The analysis will 
act as a guide to the grower in selecting suitable manures for his 
orchard. Sample No. 1 was virgin soil, taken outside the line of 
orchard trees. Samples Nos. 3, 4, Merbein, Mildura soils, are 
deficient in nitrogen and phosphoric acid. These soils, as 
do also Samples 01, 02, Block 67, Rarnawm, which is the 

suitable citrus soil typical of Rochester and Tongala district, 
require green manuring; and it is advisable to prepare the 
ground before planting by sowing a crop of peas or tares along with 
a dressing in the autumn of blood, hone, and super., V* ewt. of each to 
the acre, and plough the green crop under in August, and harrow it 
down before planting. These soils require humus; and manuring, as 
suggested, is beneficial, not only to the trees, but renders the soil more 
suited to irrigation, by preventing the hard caking condition so mani¬ 
fest under irrigation culture. At Nyah, and in rnanv of our northern 
districts, where similar soils are worked, this practice of green manur¬ 
ing as a preparation of the soil for orchard trees, is becoming more 
general every year. 

Sample No. 5, Ecliuca soil, is deficient in nitrogen and phosphoric 
acid ; it has been for many years in cultivation without manuring, 
and requires similar treatent by green manuring (if leaf loam be not 
obtainable). It is a similar soil to Sample No. 1, and produces ex¬ 
cellent oranges and lemons. 

Plates 12, 25, 26, represent 12 years , old trees grown on similar 
soil to Sample Cl, C 2, Bamawm, and it will be observed that green 
manuring is carried on in this orchard by allowing a crop of natural 
anti introduced grasses to grow during the winter, and plough them 
under in early spring. This practice is now almost general in the 
north, but it requires manures to first produce the conditions neces¬ 
sary to successfully raise the growth of green matter. At various 
periods manure should he given to stimulate the soil, and keep the 
tree supplied with the necessary food. 

Nitrogen is largely required for the growth of the tree; nitrogen, 
phosphates, and potash for the annual production of good crops of 
fruit as will be shown. Every 1,000 lbs. of fruit contains the fol¬ 
lowing:— 


— 

Nitrogen. 

i ; 

PotHNll. 


Phosphoric Acid, 

Oranges 

2 bs. 

2Jbs. 


Ub. 

Lemons 

1 Jibs. 

2 Jibs. 

j 

lib. 
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Nitrogen, if over supplied, causes soft green growth of the foliage 
liable 1o disease, and makes the rind of the fruit puffy and increases 
the rag. 

Potash is plentiful in the soils considered, but the supply requires 
1o be maintained. 

Phosphoric Acid is deficient. 

Nitrogen may be applied in the form of green manure, or gradu¬ 
ally soluble blood and bone manures. Phosphates in the form of 
bone-dust; or, if readily required in the soluble form of super¬ 
phosphates, and where trees show any lightness of colour, in the form 
of Thomas’ Phosphate. 

Potash is best applied as sulphate of potash. All manures should 
be applied m the autumn or early spring, early spring for preference, 
and every grower should have the benefit of a soil analysis. Manures 
are necessary, but require rational and intelligent application. The 
small feeding roots of the orange and lemon, immediately under the 
trees, absorb carbonic acid from the air; the soil above these roots 
should be lightly cultivated, and if mulching is carried out under the 
trees, only a dressing of two or three inches in depth should be given. 
Avoid fresh stable manures for mulching under the trees. Stable and 
farm-yard manures are beneficial, but should be well rotted, and 
applied equally all over the orchard. Equal manuring, equal culti¬ 
vation, and equal watering induce the proper functions of the roots. 

(To he continued.) 


PANAMA CANALS. 

Speaking at a dinner held by the London Chamber of Commerce. 
Senor Perez Triand, Charge d’Affaires for the Republic of Salvador, 
told those present that “ since the days of Columbus there had been 
numerous projects for building a canal, but there was one route in 
existence of which one heard nothing—it was there for the day when the 
requirements of trade and commerce would be so large that two 
canals would be needed. The route lie referred to was the Atrato 
River, which flowed into the Culf of l-raga, quite close to the Isthmus 
of Panama. Tt was a perfectly navigable river, and its upper reaches 
were comparatively near to the Pacific littoral. The site had been 
studied by a well known engineer, who stated that this route would 
be considerably cheaper than the Panama Canal. Humanity would 
so progress both materially and morally that the day would come w T hen 
both canals would be free and open to the whole w T orld.”~— Tropical 
Life.) Such a proposition must affect the primary producers of Aus¬ 
tralia to their great advantage. So haste the day when such a canal 
under such conditions is an accomplished fact. 
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ORCHARD AND GARDEN NOTES. 


E. E. Pcscott, F.RJI.S., Principal, School of Horticulture, Burnley. 

The Orchard. 

By the time these notes are issued, the orchard ploughing and culti¬ 
vation should be completed. The winter has been exceptionally dry, 
and spring has set in early. It will, therefore, be very necessary to 
keep the surface well earth-mulched, so as to conserve as much soil 
moisture as possible. The experience of other years has shown that 
in spring time the ground hardens very quickly, especially in warm or 
windy weather, and so early ploughing is always a necessity. Even if 
rain follows the spring ploughing, it will be easy to cultivate after¬ 
wards. 

That tin* season is an early one is indicated by the early blossoming 
of all kinds of fruit trees. The earliest pear tree in full bloom in the 
Burnley Orchards was a variety known as “ Ohinese,'” and this was 
in full bloom in the third week in July, while last season it did not 
reach this stage until the middle of August, and in 1011 it was in the 
same stage early in September. 

These indications point to an early season: and it will be well to 
have both ploughing and cultivation completed early, in ease the 
predictions of a mild season should not be realized. Ploughing and 
liarrowing should be thorough, and all weeds and herbage should be 
well covered, and the surface tilth made as loose and (dean as possible. 

All rover crops intended for green manure should be ploughed in 
now. These may need breaking down with a disc, a roller, or with a 
chain on the plough before covering. 

Spraying. 

Spraying for all pests and diseases is now a prominent work in the 
orchard. Bordeaux spraying for black spot of apples and pears, for 
scab and shot bole in apricots and peaches, for leaf curl of peach, and 
for rust of plums and peaches should now be completed. Where 
there are indications that previous sprayings have not been thoroughly 
successful, a second spraying should be given. 

Wherever they are present, nicotine sprays should be used to 
combat peach aphis, and the pear and cherry slug. For the latter 
pest, arsenate of lead should not be used if the cherries are within a 
month of ripening. Arsenate of lead is so tenacious, and thus it is 
likelv to remain on the fruit until it is ripe, when it would be dan¬ 
gerous to the consumer. Thus, while this property of remaining on 
the fruit for a considerable time is of great value in the eodlin moth 
spraying, it is of quite the opposite value when used for cherry slug. 
Either tobacco water or hellebore is useful for the eradication of this 
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pest, as these substances do not remain long on the trees, and they 
are quite as effective as arsenate of lead. 

Codlin inoth spraying, too, will be in evidence this month. Owing 
to the early season, it is just possible that the development of the 
moth will take place earlier. It is generally assumed that the appear¬ 
ance of the moth is coincident with the bursting of the flowers. This 
is not always so--the moths frequently come slightly later than the 
bloom period. Owing to the rapid expansion of the fruit, it is well 
to follow the first spraying with a second in a week or ten days’ time. 
Arsenate of lead is still the spray Cor codlin moth, nothing having been 
found to supersede it. 

General. 

Citrus trees of all sorts may now be planted, care being taken that 
neither the young trees nor the soil is allowed to dry. 

Graft ties will need examining, and, where any growth has taken 
place, they may be loosened slightly. In hot, dry, or windy weather 
the grafts will benefit greatly by an occasional spraying with water. 
On such days the transpiration of moisture from the foliage is very 
great, and, so far, a perfect union lias not taken place; thus there will 
be a loss of sap, which cannot readily be replaced, and the graft will 
probably suffer considerably. 

Vegetable Garden. 

The surface soil requires to be well pulverized at this time of the 
year; it should be kept well hoed, especially after the necessary 
frequent waterings, and all weeds must be suppressed. Apart from 
their harmfulness in robbing plants of food and moisture, the weeds, 
if allowed to remain and seed, become a menace to future economical 
work. 

The top dressing and weeding of asparagus beds will now be neces¬ 
sary; the beds should be well out over as often as necessary, removing 
all growths, small and large. If is a mistake to allow the small stems 
to grow on, because they may be too small for cutting. 

Plantings of tomatoes may now be carried out; all early-planted 
plants should be fed, staked, and the laterals pinched back. A little 
bonedust or superphosphate may be given, but these are not equal to 
animal manures, if the latter are available. Chemical manures should 
be only given in a limited quantity. Six or 7 ewt. per acre would 
be a heavy dressing, and this works out at nearly 3 ounces per square 
yard. Vegetable growers may easily try Ibis for themselves, and it 
will be seen that 3 ounces scattered over a square yard of surface will 
appear to be a very light dressing. 

French beans, carrot, parsnip, celery, radish, peas, and turnip 
seeds may now be sown. Seeds of cucumber, melon, and pumpkin 
family may now be sown in the open ground. All seedlings may be 
transplanted on favorable days, and it will be well to sprinkle the tops 
when planting out, as well as to water the roots. 
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Flower Garden. 

As in other sections, there should be no clods on the surface, the 
soil should be friable, and no surface cracking should be allowed. As 
often as a watering is given, so a hoeing should succeed this work. 
Flowering plants suffer exceedingly through loss of soil moisture, and 
hard and compact surfaces are detrimental to their successful growth. 
It is always helpful to plants, and especially so on hot. sunny, and 
windy days, to have the surface well hoed. In addition to conserving 
the sod water, it creates cool soil conditions, which are so helpful to 
good root action at this season of the year. Hoeing also keeps down 
the weeds, which need keeping down, and which should not be allowed 
to seed in the beds. 

Roses will need attention, as both rose aphis and mildew will be 
makimr their appearance. For the former, strong tobacco and soap 
sprays, Robinson’s Pine Spray, Benzole emulsion, and Soaperine are 
all very helpful in its eradication. For mildew, the plants should be 
dusted with sulphur when the foliage is moist; a dusting of sulphur on 
the ground under the bushes will be useful, as the fumes will be helpful 
in cliecl'ing the fungus. All leaf-eating insects on any plants may now 
he suppressed with arsenate of lead, or with Paris Green. 

Beds should be well dug over in preparation for chrysanthemum or 
dahlia planting; if these plants are not to be grown in separate beds, 
a few may be planted out for early flowering. 

Bulbs that have finished flowering, and that have lost their foliage, 
should be lifted and stored. The foliage most not be cut off while it 
is still green, as this means loss of sap and energy. 

Tender and half-hardy and other annuals may he planted out for 
summer and autumn flowers. These include asters, zinnia, salvias, 
balsams, amarantbus, edosias, &c.; lobelia, bedding begonias, iresines, 
and alternantberas may also be planted in the beds and borders. 
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THIRD VICTORIAN EGG-LAYING COMPETITION, 1918-14. 

Commencing 15 th April , 1913. 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 





Eggs laid during Competition. 


No. of 
Pen. 






Position in 

Breed. 

Name of Owner. 

April 15 

Aug. 15 

Total to 

Cnmpeti- 



to 

to 

date— 5 

tion. 




Aug. 14. 

Sep. 14. 

months. 


23 

White Leghorns 

J. H. Gill .. 

533 

152 

085 

1 

61 

Jno. Campbell 

48L 

133 

014 

2 

48 


Thirkell and Smith .. 

472 

141 

013 


65 


E. A. Lawson 

480 

133 

013 

/ 3 

11 

u 

0. J. Beatty 

405 

144 

609 

5 

6 


J. S. Spotswood 

469 

J 38 

007 

0 

8 


E. H. Bridge 

401 

136 

597 

7 

68 

Black Orpington* .. 

Jones aud Curtis 

438 

148 

586 

8 

16 

D. Fisher .. 

436 

144 

580 

9 

10 

White Leghorn* .. 

T. A. IVttigrove 

434 

144 

578 

10 

31 

W. G. Swift 

430 

130 

572 

11 

46 

Black Orpingtons .. 

T. W. Goto.. 

435 

117 

551 

12 

34 

White Leghorns 

J. E. Bradley 

415 

1.30 

551 

1 

35 

Moritz Bros. 

417 

134 

551 

13 

50 


A. H. Mould 

414 

1 17 

551 

1 

21 


A. Ross 

4U) 

128 

548 

16 

49 

,, 

M. H. Noyo 

399 

137 

536 

17 

7 

s . 

H. McKenzie 

389 

143 

532 

J 18 

37 

... 

C. H. Busst 

391 

141 

5.32 

06 


W. Featherstone 

39 i 

127 

520 

20 

32 


H. Hanbury 

370 

140 

5J0 

21 

40 


Geo. Edwards 

372 

134 

500 

22 

20 

M , . 

0. B. Bertelsmcier 

365 

138 

503 

23 

20 

9® ♦ * 

B. Rolls 

374 

125 

499 

24 

43 

. . 

Morgan and Watson. . 

307 

128 

495 

25 

5 

^ . * 

G. W. Robbins 

345 

148 

493 

26 

47 

19 • 

W Me Lister 

375 

112 

487 

27 

63 

,, 

A. Sellers .. 

355 

131 

480 

28 

o _ 

ii 

R. W. Pope 

350 

12) 

485 


41 

Black Orpingtons . 

Percy Walker 

350 

12) 

485 

} 

13 

T. S. Dallimore 

351 

128 

479 

31 

58 

White Leghorns 

Struuks Bros. 

349 

12) 

478 

32 

39 

W. Purvis .. 

354 

123 

477 


24 

*» • • 

Redfern Poultry Farm 

344 

120 



38 

i» • • 

M. A. Monk 

342 

127 



07 

ii 

C. Hepburn 

344 

lift 



45 

Black Orpingtons .. 

I) Gouddie 

333 

124 


-11- 

25 

King and Watson 

337 

118 


WrM, 

59 

White Leghorns 

Cowan Bros 

318 

132 


■■ 

14 

F. Hannaford 

338 

111 

44) 

40 

3 

,i 

S. Buscumb 

311 

122 

433 

} 

18 


B. Rowlinsou 

311 

322 

433 

52 

ii 

W G. Osborne 

300 

128 

428 

43 

55 

ii 

P IT. Killeen 

305 

121 

420 

44 

27 

ii 

J. Sinclair . 

312 

103 

415 

} 45 

42 


A. Stringer 

275 

140 

415 

33 

.. 

South Van Yean Poul¬ 







try Farm 

273 

141 

414 

47 

22 

n 

( B. Mitchell 

285 

J22 

407 

48 

62 

.. 

(5. A. Gent 

285 

j 121 

400 

49 

12 

Black Orpingtons . 

A. H. Padman 

248 

145 

393 

} 50 

53 

A. Greonhalgh 

258 

335 

393 

56 

White Leghorns 

Schaefer Bros. 

254 

132 

386 

52 

44 

W. A. Rennie 

200 

124 

.384 

53 

54 

ii 

Jus. McA'lan 

232 

145 

377 

54 

57 

Black Spanish 

Gloadell Bros. 

250 

113 

30 ) 

55 

51 

W. H. Steer 

243 

125 


50 

36 

White Leghorns .. 

i A. J Jones.. 

237 

125 


57 

17 

R.O.Brown Leghorns 

S. P. Giles .. 

260 

97 

■ ll 

58 

19 

White Leghorns 

! W. Dunlop 

243 

108 

351 

69 

28 

ii 

E. Waldon 

230 

114 

350 

00 

29 

ii 

S. Brundrett 

189 

141 

330 

61 

64 

Golden Wyandotte* 

C. L. Shaman 

101 

120 

317 

02 

30 

Black Orpingtons .. 

Jas. Ogdon 

177 

138 

315 

63 

15 

White Leghorns 

J Shaw 

189 

95 

284 

04 

60 

Black Spanish 

Watson and Rush- 






worth 

155 

128 

283 


4 

White Leghorn* .. 

Jas Brigden 

151 

110 

261 


9 

Sylvanla Stud Farm.. 

132 

95 

227 

■flv 



Totals .. 

22,391 

8,012 

31,003 

■ 
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THIRD VICTORIAN EGG-LAYING COMPETITION, 1913-14. 

Monthly Report, ending 14th September. 

The fifth monthly report of the above competition is as follows:— 

The weather during this month has been mild, with the exception of 
the first four days, when rain fell, and it was foggy and damp. The 
lowest morning temperature was 33 deg. Fahr., the remainder of the 
month being mild. This has accounted for the increase in egg pro¬ 
duction, the output being 8,612, as compared with 7,620 eggs last month. 

The leading pen, J. IT. (Jill (pen 23), has now a grand total of 685 
eggs; the second, Jno. Campbell (pen 61), has 614 eggs to its credit; 
while A. E. Lawson (pen 65), and Thirkell and Smith (pen 48), 613 
eggs, are equal for third place. 

Food.—The morning mash was similar to that of the former month, 
and at mid-day a mash of bran and pollard, mixed with hot liver soup, 
was given. On several occasions raw onions wore out up fine and mashed 
into the pollard. Grain consisted of wheat, except during cold winds 
and wot weather, when a mixture of wheat, five parts, and maize, three 
parts, was fed. Green food at mid-day consisted of grass, thistles, and 
green lucerne chaff, which were also fed in the morning mash. 

Hroodiness is becoming more pronounced as the warm weather 
advances. Several of tin 1 pens of heavy breeds have had three broodies, 
while three pens of Leghorns are showing symptoms, one in particular 
( pen 23) being cooped; the others are pens 54 and 48. 

The general health of the birds is excellent, all being bright and 
vigorous. 

The total rainfall for the month was 11 1 points. 


REMINDERS FOR NOVEMBER. 


LIVE STOCK. 

Horses.— Continue to feed stable horses well; add a ration of greenstuff. 
Kug at night. Continue hay or straw, chaffed or whole, to grass-fed horses. 
Feed old and badly conditioned horses liberally. If too fat, mares in foal should 
he put on poorer pasture. 

Cattle. —Except on rare occasions, rugs nia> now he used on cows on cold 
and wet nights only. Continue giving hay or straw. Beware of milk fever. 
Bead up method of treatment in Year-Hook of Agriculture , 1905. Have cows’ 
milk weighed and tested for butter fat. Rear heifer calves from cows giving 
satisfactory results. (live calves a warm cliy shed and a good grass run. Keep 
calves’ premises scrupulously clean and regularly disinfected with Phenvle or 
Comly’s Fluid. Feeding vessels must be kept clean. Skim milk should be 
scalded, unless it is known that the cows are healthy. (live the calves a regular 
quantity, and do not overfeed. Better too little than too much. Give milk at 
blood heat. Dehorn all calves, except those required for stud or shove purposes. 
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Pigs. —Supply plenty of bedding in warm well-ventilated styes. Keep styes 
clean and drv, and feeding troughs clean and wholesome. Sows may now be 
turned into grass run. Head articles on breeding and feeding in Journals, April, 
1912, and June, 1910. 

Sheep. —Prepare for dipping. Powder or paste dips have the most lasting 
effects, particularly where lice have been bad. Ascertain correct contents of 
bath before mixing the dip. Keep sheep in bath not less than half a minute, if 
badly infested, longer. Submerge heads twice. Dip big sheep first, lambs last. 
Yard sheep overnight; dip while empty, and avoid fouling the drainer so much. 
Commence early in the day, and the sheep can dry before nightfall. Avoid 
travelling long distances to baths and dipping sheep while overheated. Do not 
roughly throw sheep in. Avoid filthy baths, particularly in hot areas; filth 
increases a dead tip; clean out the batli occasionally. Merino and fine come¬ 
back ewes come in season, as a rule, now. Mate plain roomy ewes to level, 
thick-shouldered, good-fleeced 1 incolns; volky, wrinklcy sorts to Kuglish or 
Border Leicesters; very small merino ewes to blue-faced, medium-boned old typo 
of English Leicester, as they cause less lambing troubles. 

Poultry. —Provide plenty of green food and shade. Watch for vermin; 
spray perches with kerosene and houses with solution of 3 per cent, crude carbolic 
acid mixed with a little lime and soft soap. Keep water clean and cool. Discon 
tinue feeding maize and reduce meat ration. Nome Epsom salts should lie placed 
in water weekly. Fresh skim milk, if available, should be given. Huinuve all 
male birds from the flock. Infcitilc egg^ onfv should be used when pickling, oi 
when placed in cool storage. 


CULTIVATION. 

Farm. — Plant main crop of potatoes. Cut hay and silage. Weed early 
potatoes. Sow maize and millets. Weed tobacco beds, and water, if dry. 

ORCHARD. —Ploughing, harrowiug, and cultivating to bo continued. Weeds 
to bo kept down. Secure, pinch, and spray grafts with water. Spray frequently 
for codlin moth, pear and cherry slug, and peach aphis. Plant out citrus trees.' 

Vegetable Carden. —Hoe and mulch surface. Suppress weeds. Water 
where dry and hoe afterwards. Disbud and pinch back tomato plants. Sow 
celery, French beans, peas, lettuce, cucumber, melon, &c., seeds. 

Flower Garden. — Water and mulch. Cultivate and keep down weeds. 
Thin out weak wood from roses. Prune early all flowering shrubs that have 
finished flowering. Lift and store bulbs. Plant out dahlias and chrysauthe 
mums. Liquid-manure herbaceous perennials. 

Vineyard. —Field grafts require careful attention in the way of removal of 
suckers and scion roots. Cultural work, such as scarifying and hoeing, should 
be actively pushed forward, so as to provide as good a li mulch ” as possible 
during summer. Proceed with tying up, stopping, and topping. Avoid excessive 
topping, summer pruning being usually more injurious than useful in warm, dry 
climates. Cincture Xante currant vines as soon as flower caps have fallen. 
Apply second sulphuring just before blossoming, wherever Oidium was prevalent 
last year. 

Cellar .—Same as last month. 
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CITRUS CULTURE IN VICTORIA. 

(Continued from Page 642.) 

PART VII.—PACKING, CURING, AND MARKETING. 

By ti. A. Cock, Orchard Supervisor, Bendigo and Northern District . 

The success of marketing depends on the care and attention bestowed 
on the picking, handling, and packing. Oranges are picked as they 
ripen, and nono but ripened fruit should be picked. Clean, bright- 
coloured, firm fruit, of even character, put up in an attractive manner, 
command the best prices. Oranges should be cut off the tree, not pulled, 
as pulling may tear or damage the rind. The fruit should be carefully 
gathered and handled to prevent bruising, and placed in boxes, and the 
boxes placed in a thoroughly ventilated shed, and allowed to remain for 
three or four days. Under this treatment oranges go through a process 
of sweating, which allows the surplus moisture to escape, and renders 
the rind tough and pliable; it also shows up all bruises, spots, and 
imperfections of the fruit. If packed straight from the tree, sweating 
and heating will result, and set up decay. After sweating in the boxes 
the fruit should be oarefuly graded, and put up according to its size, 
colour, and condition; and the cases should be branded according to the 
degree of perfection and size, “ Special,” “ Fine,” “ Bright.” “ Special ” 
oranges should be of extra large and uniform size, very thin-skinned, 
smooth, and of the finest colour. “ Fine ” should be large and uniform 
in size, bright in colour, smooth, with thin skin. “Bright” should be 
of uniform size, good colour, and free from blemish or discoloration 
of smut. The remainder of the crop should be graded according to size, 
and marketed without any special brand. Culls, green, immature, and 
imperfect fruit should never be marketed. Cases should be branded 
with the varieties they contain, also the number of fruits. Marketing, 
as practised now by the individual grower, is not the best method. 
Combination and packing under a special brand and grade is prefer¬ 
able. If packing individually, growers should have proper stencil 
13870. x 
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plates, with their name, orchard, district, variety, and grade; also 
number, thus— 



on end of the case only. In packing great care and atten¬ 
tion is necessary, and if grading machines are not used, one orange 
should be used as the standard for each ease. The cases at present used 
are the single case, 26 inches long by 6 inches broad by 14J inches deep, 
inside measurements, clear of division, 2,223 cubic inches, or one 
Imperial bushel; also the export case, 18 inches long by 8$ inches broad 
by 14 inches deep, no division, 2,237 cubic inches. The latter case 
should be more generally used, and should not he made of unseasoned 
wood; too much loss is already sustained, in apple export, by mois¬ 
ture from the green wood extending to the fruit and wrapping-paper 
during transit over long distances, and setting up decay. Cases made 
from well-seasoned pine wood are the best. In packing for export or 
special grades, the fruit should be wrapped separately, and packed on 
the numerical system of packing, known as the diagonal pack. This 
is preferable to the layer system, where fruit is packed in rows one 
immediately over the other, as it brings each fruit over the* space between 
the two, gives more elasticity to the pack, and prevents injury in transit 
to a large extent, as the fruits are dovetailed one against the other and 
immovable; it also allows of morn fruit to the pack. The fruit should 
be firmly packed, and the size regulated, so that the last layer stands 
about £ inch or | inch above the top of the case; the lid should then be 
placed on the case, and held in position, and the fruit carefully pressed 
at one end of the box, and the lid nailed, and the other end afterwards 
treated similarly; this allows the centre to bulge, and docs not press the 
fruit, which carries without bruising. The sizes at present packed are 
from 48 to 140 for Washington Navels. In the long bushel case very 
large Navels run only to 48; they are generally badly packed. The 
better case for large Navels is the export case; it allows of more compact 
and equal packing. The size preferred for local market is from 75 to 
120 to the case. For export, 75 to 100 to the case is preferred. For 
ordinary oranges, packing in the long bushel case, what is known as the 
double six, with a five centre, and double five, with a four centre, is 
preferred. This means six long and six deep on the sides, and five long 
and five deep in the centre, or 16 dozen to the case; or five long and 
five deep on the sides, and four long and four deep in the centre, or 
11 dozen to the case. 

Lemons should not be allowed to ripen on the tree. The fruit should 
be picked when it has reached the size desired, viz., 2£ inches diameter; 
this is the size preferred by the trade. The fruit should be cut from the 
tree, and the stem cut close to the fruit, with a secateur. The fruit 
should be handled as carefully as eggs. Pickers should wear gloves, as 
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long finger nails scratch the skin of the lemon. Lemons should be 
picked green, or at the first appearance of a change of colour from green 
to yellow. Lemons ripening on the tree may exceed a marketable size; 
they also lose quality, and become coarse. Lemons, when picked, should 
be carefully washed in clean water, and thoroughly dried with a soft 
rag; or they may be sponged—this is done to remove all dust and dirt. 
They are then cured according to the requirements of the market. If 
required immediately, they are placed in a dark room to sweat, and the 
temperature raised to about 90 deg. Fahr., and pails of water placed 
about the room to keep the air moist and prevent shrivelling of the fruit, 
and in four or five days the lemons should be of a good yellow colour. 
They can also be placed in a dark room—a cellar for preference—and 
a damp, close bag thrown over the top of each case; this brings about 
a similar result to the former method, but is not so satisfactory, as the 
lemons ripen unequally. If not required for immediate use, the lemons 
should be picked and stored in boxes, placed away for two or three 



Plate 39.—Mediterranean Sweet Orange trees, 12 years old, showing average 
i\pe of tree and fruit packing, 11 dozen to the long bushel case. 

weeks in a well-ventilated shed, having a temperature of not more than 
70 deg. Falir. or less than GO deg. Fahr., in order to dry the moisture 
out of them. The fruit should then be carefully wrapped in tissue- 
paper, and placed on trays 3 feet by 2 feet by 3 inches deep, with a cleat 
on each end; this allows for plenty of air circulation. The trays are 
stacked one on the other. The temperature should then be kept at not 
more than 60 deg. Fahr. or loss than 7)0 deg. Fahr. The shod should 
be well ventilated and dry, and the fruit should not be allowed to heat 
or sweat. The lemons should be overlooked at intervals, and any decay¬ 
ing fruits removed, as they cause the adjacent sound fruits to decay. 
Another method is to pick the fruit from the tree, and store it into racks 
which are fitted under open-sided sheds, and the temperature regulated 
by side covers, which can be adjusted to weather conditions, both night 
and day. 

Early picked lemons cure the best. Excesses of temperature must 
be avoided. Stacking fruit in piles should not be practised. Properly 

x 2 
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regulated ventilation is essential, and lemons will keep for months. Our 
main crop of lemons treated under these conditions must become a pay¬ 
able one, as they will come into use in the heat of summer, and command 
high prices. 

Lemons should be picked before irrigation, or, if rain falls, wait for 
several days. Pick over the trees at fortnightly intervals when the fruit 
is dry, and when the fruit is picked do not leave it exposed in the sun. 
Lemons should be carefully placed in the picking baskets, not dropped 
in. Picking baskets should be padded. After curing, and in packing 
for market, unwrap the fruit, and re-wrap and grade according to size. 
Brand the cases according to the grade “ First ” or “ Second.” “ First ” 
grade lemons should be of uniform size, with waxy golden skin, and 
without a blemish. “ Second ” grade should be of good colour and 
sound. Great care should be used in packing, and every lemon in the 
“ First ” grade should be wrapped. The number of lemons to the case 
should be stencilled on the case. 

The prospect of the industry is remarkably good. 

Production for Season 1911-12. 


State 

Lemons 

Oranges. 


bushels 

bushels 

Victoria 

65,833 

48,982 

Now South Wales 

256,433 

946,196 

Queensland 

3,529 

474,025 

South Australia 

47,176 

220,988 

Western Australia .. 

16,317 

76,552 


Area or Number of Trees, 1910-11. 


Victoria. 

Lemons. 

Oranges. 

Bearing 

47.880 

44,190 

Non-bearing 

20,070 

44,403 

Approximate estimate of trees planted. 



1912 .. 

10,000 

40,000 


Commonwealth Trade. 


— 

Production, 

10X0-11. 

Imports, 

1011. 

Exports. 

Net Imports, 

ion. 

Approximate 

Consumption. 

Oranges and lemons .. 

bushels 

1,927,125 

bushels 

39,430 

bushels 

1,205 

bushels 

38,225 

bushels 

1,965,350 


Victorian Trade. 

Approximate consumption ... ... ... 500,000 bushels 

Yield, oranges and lemons, 1911-12 ... ... 114,815 ,, 


Deficiency ... 385,185 bushels 
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The big margin for local consumption will take a long time to make 
up. The low average yields of orange and lemon trees can be explained 
by the fact that the great majority of them are young and just coming 
into production. This fact, and the large planting that is being carried 
on, must eventually force the producer into the export market. That 
market, is open to him in the Northern hemisphere, both in Great 
Britain, Europe, and America. Oranges should be, and can be, landed 
in London and New York in July, and a regular supply kept up from 
then until October. At the time Victorian oranges would land in the 
places mentioned, those markets are depleted of European and Cali¬ 
fornian oranges. South Africa and West Australia are nearer ports to 
the markets of the Northern hemisphere; they are also citrus-producing 
countries, and are competing for the markets, but prices are remunera¬ 
tive, and the population of Great Britain, Europe, and America 
increasing. 

Spain, Ltaly, Turkey, Egypt, and the Canary Isles are the chief 
producers of citrus fruits for the European markets. The imports 
of oranges into the United Kingdom in 1911 was 259,000 tons. Cape 
Colony sent 15,000 cases from June to September, and obtained an 
average price of 12s. per case for a case of 12 inches by 12 inches by 
26 inches with centre divisions. Prices have, however, ranged as high 
as 20s. a case. Victoria has never attempted to export oranges. Apple 
exporters in this State are satisfied with 10s. a case for export apples. 
Orange trees are more prolific than apples, and are more constant in 
their bearing habits. Assuming the total cost, packing, cases, freight, 
and charges, to amount 1o 6s. per case, there remains from 10s. a profit 
of 4s. per case, and even at that price the orange orchard must be a 
profitable concern. These prices are low as compared with prices at 
present obtained, and, while prices are high locally, exporting will 
hardly be favoured by the producer. The expansion of the industry 
will, however, force it on the grower, and it is time to begin and obtain 
entry into these oversea markets, and gradually build up a trade which 
is capable of large expansion. There are thousands of acres of citrus- 
producing country in Victoria. Oranges can be produced as cheap 
here as anywdiere in the world. Land is low-priced, injurious frosts 
almost unknown, and water cheap. Trees are prolific, and the fruit 
unexcelled as regards quality and colour. Small quantities produced, 
and realizing high prices, do not tend to general consumption. Large 
quantities produced regularly, and commanding payable prices, place 
the fruit within reach of all classes, and thereby increase consumption. 
We have not yet exported lemons to the oversea markets, but there is a 
large trade to be opened up in America, Great Britain, and Europe. 

America imports annually about 60,000 tons of lemons. The Euro¬ 
pean demand is an increasing one, and the room for expansion in 
production in the Mediterranean countries limited. Victorian lemons 
should be able to enter these markets in June without much danger of 
loss in transit, and with every prospect of remunerative prices. 

In exporting combination is a necessity. Fruit should be sent under 
a district, brand, and the grading, packing, and general get-up of the 
package of the very best. Shipments should be sent through proper 
channels for distribution, and supplies should be regular and increasing. 
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Washington Navels and the Navel types will be the most profitable 
oranges to export, and lemons of the Lisbon variety. In citrus, as well 
as other branches of fruit culture, it is not wise to grow too many 
varieties; a better market is assured by producing a quantity of a 
given kind. 

{To be continued .) 


BEE-KEEPING IN VICTORIA. 

(Continued from page 588.) 

By F. B. Beuhne } Bee Expert . 

XVIII.—BEESWAX. 

“ Beeswax has its origin in the nectar or honey consumed by bees 
and transformed by them into fatty matter by a process of digestion 
and secretion. It is an organic, not a mechanical production, and issues 
in the form of scales from between the ventral plates of the abdomen of 
the worker bee.” (T. W. Oowan, Wax Craft, page 45.) 

The production of wax by the honey bee is in a certain ratio to that 
of honey; thus, bees in trees or box hives yield, on the average, one 
pound of wax to twenty pounds of honey. With the introduction of the 
bar frame hive, and the method of extracting the honey from the combs 
and returning them to the hive to be refilled witli honey by the bees, the 
ratio of wax to honey has been considerably altered and stands at 1 to 80. 
In other words, the production of extracted honey for the same weight 
of wax is four times that of the primitive method of cutting out the 
combs to obtain the honey. As a result, the price of honey has declined 
while that of wax has advanced during recent years. The wax is the 
product of a transformation of the honey or nectar when retained in 
the body of the bee for a time under certain conditions. Many attempts 
have been made to turn surplus honey into wax by feeding it back to 
the bees, but none have proved successful from a commercial point of 
view. While, therefore, the proportion of wax to honey cannot be pro¬ 
fitably increased, so far as its production is concerned, there is room 
for much improvement in the methods of obtaining the wax from the 
combs, in the handling, refining and marketing. 

Thousands of pounds of beeswax are annually thrown away, or 
burned with old black brood combs, because the old-fashioned method 
of boiling the combs in a bag submerged under water fails in obtaining 
more than a mere fraction of the wax contained in them. New comb 
consists entirely of wax, and is white or yellow in colour, according to 
the flora from which the bees obtained the nectar converted into wax. 
When brood is reared in the cells the comb first becomes brown and, 
after a time, black, tough, and heavy. Each bee larva, before changing 
to the chrysalis stage, spins a cocoon, and as generation succeeds genera¬ 
tion in the same cells old brood comb contains numbers of these in each 
cell, one inside the other; but, although the appearance of the comb is 
entirely changed, the original wax cells are still there. When old brood 
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comb is dissolved by boiling in water each of the cocoons set loose by 
the melting of the comb becomes coated with liquid wax which clings 
to the fibrous material of the cocoons, and but little will rise to the 
surface when boiled in a bag kept under water. 

To obtain all the wax, or at least the maximum from old combs, 
pressure is required—something of the nature of a cheese press. The 
press shown in the illustration (Fig. 1) is a stout wooden box securely 
bolted together and lined with tin; inside of this is a slatted grating 
and bottom, leaving a chamber of 10 x 10 inches (12 inches deep) into 
which an ordinary sugar bag is inserted. The old comb is dissolved by 
boiling and poured into the bag, the latter is then folded down, the 
press block put on, and the screw gradually worked down. Water and 
wax escape by the outlet into a separating tank which retains the wax, 
but allows the surplus water to escape. 

Fig. 1 shows the press complete, except¬ 
ing that a hoard should he fastened across 
the to]) of the uprights with a hole to guide 
the screw, so that it works evenly and 
steadily. The uprights should either be 
securely fastened to the door of a little 
platform or braced to the wall by stays at 
the to]>. The frame consists of two up¬ 
rights, about two feet eight inches long, 
made of b-iuch x 2-inrli timber, with cro*s 
piece of similar dimensions at the top, and 
a door piece 12 inches wide near the 
bottom, tin* four being mortised and 
bolted together at the intersections, the 
screw block being slightly let into the cross 
piece and bolted. The screw is a 2-inch 
wooden carpenter's bench screw. The body 
of the press is made of J-inrli shelving, 
blocked or dove-tailed together at the 
corners, and measures 11$ in. x llg in. in¬ 
side by 12 in. deep. The bottom is fitted into 
the body fiat on the underside ; the upper- pjg, i.—Wooden Wax-press, 
side has an incline of 1 inch from the sides 

to the groove in the centre, which latter inclines towards the 
outlet, in front, as shown in Fig. 2. A frame 3 inches wide 
runs round the top of the body, bracing it together, and projecting 
upwards by 1 inch over the top edge of the body, forms a rabbet 
& inch x l incli. The whole body is lined with tin inside, the groove 
terminating in a spout. Figures 3, 4 and 5 show the fittings inside the 
lining. Fig. 4 is the bottom of the grating, made of pieces of wood 
i inch thick and 1 inch deeper in the centre than at the ends, to corre¬ 
spond to incline of the bottom of the body, on the lining of which they 
rest. They are £ inch apart, and slats g inch wide by g thick, set 3-16th 
apart, are nailed crossways on to the top of them as shown in Fig. 4. 

Fig. 3 shows the four sides of the grating, each of which is uncon¬ 
nected with the others, and consists of slats £ inch x g inch, set 3-16th 
apart, nailed on to a piece 1 inch x g at top, which rests on the rabbet 
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at top of body, when inserted in the latter. A doubled piece of tin in 
a sawkerf made endways into the slats connects them at the bottom 
without obstructing the passage of the liquid pressed. 

Fig. 5 is the press block, made of a piece of hardwood, with stout 
iron handle, which is raised and a lever put through when the block 
is to be lifted. A board f inch thick and measuring 10 inches x 10 
inches (which is the clear measurement inside the grating), fastened 
to the hardwood block, has slats the same as the sides of the grating. 



For pressing honey out of cappings or comb, a piece of hessian 
sufficiently large to lap over double when the press is full, is tucked into 
the grating. If there is any difficulty in getting the pressed cake out 
of it it is overcome by drawing out one or two of the sides of the 
grating. 

For pressing wax from combs, press cakes or refuse, it is best to use 


a bag, just fitting inside the grating. 



Fig. 4a.—Top view of Bottom of 
Press Block. 


The bag should be of good hessian 



Fig. 4b.—End view of 
Press Box 



or similar material, with a square bottom like a woolpack. The wax 
should be boiled up with water, and before the first lot is poured into 
the press, the bag should be inserted and boiling water poured in to 
prevent the wax adhering to the bag and woodwork when it cools. Whei 
fully pressed down unscrew, lift out the press block, shake up and fold 
the bag afresh, and press again, or pour in more if there is but little 
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refuse. The liquid wax and water run into a receptacle standing under 
the spout, and are separated by means of a separating tank described 
further on. 


There are several types of wax presses, and while a wood-slatted 
one, as the one described, is preferable, its construction requires a certain 
amount of skill and handiness with tools not possessed by every bee¬ 
keeper. A press made almost entirely of metal is obtainable from 
dealers in bee-keepers’ supplies. Fig. 6 is the press ready to set up; also 


two moulds for wax 
cakes at the back. 
In Fig 7 the differ¬ 
ent parts are shown. 

The amount of 
wax obtained from 
old black combs by 
means of a press, as 
compared with the 
old method, is as 
three to one, while 
the time occupied is 
but one-tenth, and 
the wax obtained is 
ready lor market if 
drawn off into suit¬ 
able cooling vessels, 
such as the moulds 
shown in Fig. 0. 

About 7b per 
cent, of the wax sold 
by produce salesmen 
is depreciated in 
value through hav¬ 
ing been wrongly 
treated at the apiary, 
Wax should never be 
overheated; it should 
always be melted or 
boiled with water. 
Wax boiled in rusty 



tins or iron vessels Pig. 6.— Metal Wax Press, set up. 


has a dirty brown 

appearance; contact with galvanized iron or zinc turns it grey, copper 
green. Bright, new tin or tinned copper vessels are the only ones which 
do not affect the colour and character of wax. Even the oldest comb 
will produce wax of a clear yellow or orange colour if properly treated. 
The size and shape of the blocks of wax seen on the market also leaves 
much to be desired. The moulds used by many bee-keepers are buckets, 
old milk-dishes, kerosene tins, wash-tubs, &c., into which the wax has 
been poured, and left to set quickly in contact with the metal instead 
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of on hot water. The result is that the dirt, which will pass even 
through the finest strainer, is diffused all through the lower part of the 
wax instead of being in a separate layer, which can be scraped off. 
Quick cooling results in unsightly cracks and clinging to the moulds. 
Wax is often sent to market in bags, and the fibre and dust adhering to 
it still further spoil its appearance. Blocks or cakes should not be larger 
than 20 lbs.; 10 or 12 lbs., however, is the best weight. 

Better attention to the saving, proper handling, and marketing of 
bees-wax would well repay the bee-keeper, and add considerably to the 

total annual value oi 
production. 

When an apiary 
has been inexistence 
for a number of 
years it becomes ne¬ 
cessary to replace* 
some of the old black 
brood combs. This 
should he done every 
season — whenever 
an opportunity offers 
to withdraw them 
from the brood- 
chamber. They 
should then he re¬ 
placed with new 
ones. 

A Langstroth 
comb, if built on a 
full sheet of founda¬ 
tion, contains about 
2 ounces of wax 
when new, hut some¬ 
what more after it 
has been in use for 
some years, as the 
bees add wax after 
the foundation is 
first drawn out. 
When very old combs 
are boiled down 
for wax, not more 
than eight should be put into each tin with three gallons of water, other¬ 
wise the mass becomes too stiff and difficult to press clean of wax. 
Sometimes, hundreds of combs have to be cut out and boiled down and a 
great number of vessels would be required to hold the water and liquid 
wax coming from the press until the wax is set, unless it is skimmed 
off while hot, which is tedious work. 

By the use of a separating tank, wax and water can be separated 
automatically, the wax being retained in the tank while the waste water, 
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if not too thick and black, can be used for boiling down more combs or 
else at once disposed of. Waste water from boiling down combs or water 
containing honey should not be thrown out so that bees have access to 
it, but should be buried; apart from any risk of spreading disease it may 
start robbing or stinging. 

This separating device (Fig. 8) consists of a plain box lined with 
tin. One corner of the lining is covered by an L-shaped piece of tin 
soldered to the side and end, open on top and reaching only to within 
half an inch of the bottom, with an outlet stud through the end board 


B 


Fig. 8. 





Fig. 8.—Separating Tank. Figs. 9 and 10.—Lining of Tank. 


of the case about four inches from the top. At the opposite corner of 
the case is another outlet stud two inches from the top. 

Before allowing the wax to run into the tank from the press, sufficient 
hot water should be poured in to cover the end of the enclosed corner so 
as to prevent the wax escaping into it. After several lots of boiled 
comb have been put through the press, the wax and water will have 
risen in the tank to the level of the outlet tube A, and from now an 
amount of water, equal in weight to the water and wax coming from the 
press, will run over by tube A. 

As wax is considerably lighter than water, it does not displace water 
by its own volume, and therefore rises in the main body of the tank as 
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it accumulates until it reaches the wax outlet tube B. This is best 
kept corked till it is desired to draw the wax into moulds or a cooling 
vessel, when by opening the wax tube B and closing the water outlet A 
the whole of the accumulated wax flows over when more liquids run into 
the tank from the press or sufficient hot water is poured into it. 

A serviceable tank of this description can be made out of a kerosene 
case and two tins by any one able to use a soldering iron. Out the tops 
out of the kerosene tins, close to the rim, and hammer back the cut 
edges. Then cut the side out of one tin, as shown in Fig. 9, and the 
other as in Fig. 10; put the tins into the case, straighten out the pieces 
left for lapping over in Fig. 9 and the bottom piece in Fig. 10; then 
solder together. Withdraw the lining from the case, cut the holes foi 
outlets A and B into lining and case, reinsert the lining and solder on 
the studs (which should be at least one inch in diameter) and the angle 
piece covering A. The work is then completed. 

This receptacle, if emptied and wiped dry after use, will last for 
many years, as wax has a protecting influence on tin. It wdll save a 
great deal of labour by dispensing with skimming and remelting; water 
will also be economized, an important consideration to bee-keepers who 
are located in dry districts. 

(To be continued.) 


QUALITY IN POTATOES. 

Potatoes of any variety are subject to vary considerably in composi¬ 
tion according to the conditions of growth. Climate, soil, and manure 
have each an effect upon quality. The criterion in judging potatoes is 
the percentage of starch and dry matter which they contain. Poor 
potatoes are watery. A dry season and a light soil give better quality 
tubers than the opposite conditions. The kind of manure used has also 
an influence, and Bui. 11. of the W. of Scot. Agric. Coll, sums up the 
results of three years' investigations on this subject. The analyses 
were confirmed by cooking tests. Nitrogenous manures alone, without 
phosphates and potash, lowered the quality. Stable manure, being 
rich in nitrogen, also gave poorer quality than no manure, and this 
effect was more marked in a dry season, presumably because the stable 
manure also made the soil moister by comparison with the no-manure 
land. Phosphates, such as superphosphate, improved the quality either 
alone or in mixtures. The same was true of potash manures. Of the 
different potash manures, the sulphate gave better quality than the 
muriate in each of some twenty tests. The good quality potatoes keep 
best during storage. For practical purposes, quantity must be sought 
as well as quality, and, to obtain the maximum result in cropping, a 
half, rather than a full, dressing of stable manure is recommended, this 
half-dressing being supplemented by a small dressing of superphosphate 
and sulphate of potash, with a little sulphate of ammonia added where 
the land is not in too good heart. 
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CENTRAL RESEARCH FARM, WERRIBEE. 

Farmers' Field Day. 

[Extracts from the report in the Werribee Shire Banner, 9th Oct., 1913.] 

The farmers of the State responded splendidly to the invitation of 
the Government to attend the First Annual Field Day at the Central 
Research Farm, Werribee, on the 26th September. Advantage was 
taken of the gathering together of agriculturists at the Royal Show to 
introduce to them the latest work being undertaken in their interests 
by the Department of Agriculture. From Mildura and Orbost, Caster- 
ton, and Tallangatta, the Goulburn Valley, and the Wimmera there was 
an adequate representation of farmers engaged in wheat growing, irri¬ 
gation, dairying, and other phases of agriculture. The local farmers, 
led by the President (Mr. John Ball), and Secretary (Mr. Tyzack), of 
the Werribee Agricultural Society, turned up in large numbers, and 
helped the Department materially in supplying vehicles for the con- 



Fig. 1.—The Hon. Geo. Graham, Minister of Agriculture, welcoming the victors. 


venience of visitors. There was also present an interested sprinkling 
of commercial men, government officials, and parliamentarians, on the 
goodwill of the latter of whom depends the supply of the sinews of war 
for the carrying on of the enterprise. And, after the inspection, when 
the 650 visitors were gathered in the implement shed, enjoying a cup 
of afternoon tea, there was general agreement as to the satisfactory 
work already accomplished on the farm, and as to the likelihood of the 
experimental work in course of progress being of very great benefit to 
agriculture. 

To judge from the remarks heard while mingling with the crowd 
during the afternoon, it was apparently realized that the Government 
had entered on a project destined to be of real value to the farming 
community, and to which the fanners of the State might look for real 
and practical guidance in the improvement of generally practised 
methods. 

The Minister of Agriculture (The Hon. Geo. Graham, M.L.A.), in 
welcoming the visitors at the entrance gate to the farm, said he wished 
to impress upon those present that it was only a little over twelve 
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months since the Department of Agriculture had obtained possession 
of the farm. The land was about the worst in the district, and was 
practically worn out; some parts of it had been growing hay for close 
on thirty years without a rest. It was intended that this was to be the 
principal Research Farm of Victoria. This was the only site to meet 
all the requirements that could be obtained within a reasonable distance 
of Melbourne. It was not the best land, but it had the advantage that 
research, both dry and irrigation farming could be carried on, and it 
was easily accessible to farmers from all parts of the State. The pro¬ 
progress made would be seen as the years rolled by. It was intended to 
make this event an annual affair so that those interested in agriculture 
would be able to visit the farm and see the development and progress 
of it. 
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Fig. 2.—Dr. Cameron intimating the Route of Inspection. 


He felt certain that when they had looked over the farm, and had 
seen the experimental work that had been laid out, they would recognise 
that the Government was doing the right thing. 

The officer they had taking charge of the work (Mr. Richardson) 
had the three qualifications required to make it a success, viz., agricul¬ 
tural scientific knowledge, practical agricultural knowledge, and, on the 
top of that, enthusiasm in his work. Mr. Richardson was ably supported 
by Mr. Wilson, the Farm Manager, who was also an enthusiast who 
had his heart and soul in the work. All the work performed on the 
farm had been done under the direct supervision of Dr. Cameron, the 
Director of Agriculture. 
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It had been intended that Mr. Richardson, Agricultural Superin¬ 
tendent, should explain the plots as they went along. Unfortunately he 
had been taken ill early in the week, and, though present, was not at 
all well. Dr. Cameron would step into the breach and explain the work 
being carried out. 

Dr. Cameron explained the route the inspection would take, and 
gave an outline of the work done at the farm up to the present time. 
He addressed the gathering at various points during the inspection. 
Mr. H. C. Wilson, Farm Manager, also gave short addresses as the 
tour proceeded, and the Field Stewards, amongst whom thirty of the 
local farmers were prominent, explained the crops and plots to groups 
and knots of farmers who separated from the main body. 

Most interest was concentrated on the permanent rotation field, the 
grading for irrigation, the green manurial tests, the permanent fertilizer 
field, the barley varieties, the top-dressing of natural pasture, the grass- 
seeding experiment, the lucerne plots—both experimental and com¬ 
mercial, the wheat breeding and cereal seed selection areas, and the bulk 
wheats for seed distribution. 



Fig. 3.—Visitors spreading out. 

On the conclusion of the inspection, the Honorable the Speaker (Sir 
Frank Madden, M.L.A.), in proposing a vote of thanks to the Minister 
for arranging the trip, endorsed what had been said about the worn 
out land. Some portions of this farm really needed forty years’ rest to 
enable it to recover its fertility. However, the Government was going 
to treat it by true farming methods, whereby even now it could be seen 
that it was commencing to give a return. The peas and legumes was a 
crop that would be a credit to any place. If it was his crop he would 
roll it down and plough it in. The great need of worn out land was 
the provision of humus which could be restored by the ploughing-in 
process. 

He had always desired to do what he could for the benefit of Vic¬ 
torian agriculture. The starting of this farm was a step in the right 
direction. He trusted the Government would not be frightened by the 
cost of this experiment work, because, although it might be costly in 
the beginning, it would teach the farmers of the State what could be 
done by modem science, and would return its cost to the State one- 
hundred fold. Nature must be assisted by giving back something for 
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what had been taken away. He trusted that the experiments now being 
carried on would be continued for many years. 

The lion. George Swinburne, in seconding the vote of thanks to the 
Minister, said that the future prosperity of the State depended upon 
what the men on the land could produce. If they wanted to get every¬ 
thing possible out of their land while maintaining its fertility, they must 
have education, research and experiments. It all cost money, and there 
might be doleful times coming when the Treasurer might not have much 
money and might be inclined to cut down the estimates for this farm. 
It was necessary for every farmer to demand that the Government shall 
spend money in research in order that they should be able to get the 
best out of the land. The prosperity of the State came out of the land. 
If they were not enthusiastic, or if they did not believe in scientific 
experiments, they did not believe in what was going to make this State. 
He was not in Parliament now, and he would say this, that science 
could do far more for the country than legislation could. He had said 
it before he went into Parliament, and he said it now. The more 



Pig. 4.—Dr. Cameron explaining the Fertilizer Trials. 

enthusiasts they had for developing the farming industry the better. 
In conclusion, he said it behoved the farmers of the State to see that 
this farm was continued. 

Mr. E. A. Dahlenberg (Pimpinio) said that the visit had been an 
eye-opener to him. It was his first time on the farm, and what he had 
seen that day on this worn-out land proved that science could do a great 
deal for the farmer. It showed that science was what they would have 
to work on in future. The Government should stand to this farm, and 
the farmers should stand behind the Minister for Agriculture, and de¬ 
mand that the farm be kept on. He would like to see the farm again 
at harvest time. They had only 4 inches of rain since the crops were 
put in. It had been a dry season, and if they could do this on 4 inches 
of rain it was a testimony to good cultivation beforehand, and it would 
be valuable and interesting to farmers to see how the crops that were 
looking so well that day would turn out at harvest time. The farmers 
could do a lot at present, but scientific farming could help them to do 
more. Soil that was worn out years ago was now growing better crops 








10 Nov., 1913.] Central Research Farm, Werribee . 


665 


than before. He congratulated the Department of Agriculture for 
undertaking this work, and trusted that the Government would stick 
to this Research Farm and keep it on, so as to be an education and a 
lesson to the farmers throughout the State. 

Mr. A. Rodgers, M.P (Vectis East), said he did not agree with the 
statement that farmers were not going to get anything from politics 
in future to assist agriculture. The House to which he belonged had 
now before it a very important, measure for the establishment of an 
Agricultural Bureau. lie wished to compliment Mr. Graham, and the 
Ministry upon the interest taken in the matter of agricultural advance¬ 
ment. There was a time when the scientists or theorists, as they were 
then called, were not welcome, but that time was gone. As far as 
Victoria was concerned, he would say that the popularity of the Agri¬ 
cultural Department was largely due to the strenuous and ardent work 
of Dr. Cameron and his staff. The Director had always been ready to 
come to the seat of trouble, and if there was any difficulty in the dis¬ 
trict they had no trouble in getting Dr. Cameron, or the members of 
his staff. He ventured to say that the Director had taken more interest 



Tig. 5.—Afternoon tea at the Implement Shed. 


in agriculture than any scientist before him in Victoria. When the 
Federal Parliament took on consideration of the Agricullural Bureau 
Bill it was not with the object of in any way overriding the splendid 
work carried out by the State Departments, but to co-ordinate with the 
present system, and to get the best brains the wo. Id has got to put at 
the disposal of the agriculturists. 

Mr. G. M. Prendergast, M.L.A., said he looked upon the establish¬ 
ment of a farm of this kind as a novel experiment. He had opinions 
concerning it he would like to see realized in the future, but was not 
hopeful. As far as it went at present this farm was of very little value 
to the practical farmer, and any knowledge that might be gained, after 
it had been gained, might only benefit the Werribee district. 

The Werribee Estate had been Government property for many 
years, but settlers held aloof from it. He would like to see a realization 
of the dreams of the gentlemen working upon this land. If it led to a 
settlement of the estate there would be no one more thankful to Dr, 
Cameron than he. If the amount of money spent on experiments had 
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been spent in ploughing the land and making it fit for the agriculturists 
to go on to, it would soon return money for the expense. 

He believed Dr. Cameron, whose education had led him to work in 
this direction, had certain ideas in his mind. lie hoped Mr. Graham, 
who held the purse, would be able to find the funds to keep it going. 

Tn conclusion, he hoped the farm would be a success, and that the 
dreams would be realized, but he could not help thinking that, if the 
Government put some ploughs in, and spent the money that way, and 
put the people on the land, they would be doing more good for the 
country. 

Dr. Cameron, replying to Mr. Prendergast’s remarks, said that a 
small portion of the farm only had been seen. If they had gone 
further afield they would have seen that the plough had been put in to 
some purpose. There were 117 acres of seed wheat for distribution 
amongst farmers, and 160 acres of oats for hay, and 40 acres of silage 
crops, that they had not seen. There were also 280 acres of land into 
which the plough had been this winter. On the question of the benefits 



Fig. 6.—Grading Operations at Central Research Farm. Throwing up Banks 

with Check Banker. 


of this farm to settlers who were taking up blocks, he might say that 
it was in the records of the Lands Department that, of the sixty odd 
applicants for land on the irrigation blocks on the Werribee Estate, 
forty-two of them had been induced thereto by what they had seen of 
the results already achieved on this farm. 

On the question as to whether this farm was going to be of any use 
to any other part of this State, he wished to point out that the rainfall 
of the Werribee district was the same as that of the Wimmera and 
Goulburn Valley. The chemical composition and physical character of 
the soil was the same. There was no part of the State where an experi¬ 
mental farm could be established, the results from which would be 
more likely to be of general benefit to the State than Werribee. Further¬ 
more, they had the authority of the Agricultural Superintendent, Mr. 
Richardson, that the results of the wheat breeding and various other 
research work being undertaken, will be of value to the whole State. 

His advice to the farmers of Victoria, which was the same as Mr. 
Plain, M.L.A., had given the other day after an inspection of the farm, 
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was to watch the results at Werribee. As a practical farmer in the 
district, Mr. Plain’s opinion on such matters was of high value. 

Mr. John Ball (President of the Werribee Agricultural Society) said 
it gave him very much pleasure to seo so many farmers from different 
parts of the State present that. day. He had travelled through the 
State as much as any man present, and, perhaps, a bit further and 
oftcner than the gentleman who made the remark about the experiments 



v; \ 




Fig. 7.—Smoothing the Check Banks. 

only benefiting the Werribee district. As far as Werribee was con¬ 
cerned, they had had less rain this year than any other part of Victoria. 
It was the first time he had been on the farm, though his colleagues 
had been over it a few days ago. They told him when they returned 
that they wore astonished. lie had boon more than pleased with what 
he bad seen that day. lie did not think he had ever seen 
plots laid out better, and it was a credit to the man who drove the 



Fig. 8.—Finishing the Check Banks. 


drill. lie wished to endorse what had been said about the exhausted 
character of the land. It was about the worst block, from an agricul¬ 
tural point of view, on the whole of the Werribee estate. 

He wished to state that at any time any of those present, or other 
farmers, wished to visit the farm, if they notified the Werribee Agricul¬ 
tural Society, they would be pleased to drive them out to the farm. 
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Mr. Graham, in acknowledging the vote of thanks, stated he was 
very pleased at the large response to the invitation to visit the farm 
that day. He had told them when they were entering the farm that 
they were going on to a barren piece of land, and the local farmers 
had intimated, through Mr. Ball, that it was one of the worst pieces of 
land in the district. That was one reason why he wanted them to see 
this farm at the start. He sincerely trusted, and fully hoped, that the 
ladies and gentlemen present that day would live to see the project 
carried through as it had been designed. He could assure Mr. Prender- 
gast that the experiments would be for the benefit of the whole of 
Victoria, and even Australia. The time has come when slip-shod farm¬ 
ing had to be stopped, and when the farmer would have to bring science 
to his assistance. 

Regarding the statement that agriculture was on the decline in Vic¬ 
toria, the Minister said that an effort had been made to prove it by 
comparing a bad season with a good season. A comparison of five year- 
periods from 1899 to the present would show that there was a steady 



Fig. 9.—View showing Disposition of Check Banks. 


increase in the area under cultivation, and that the wheat yield had 
nearly doubled itself in ten years. He had the figures with him, and 
would quote them now— 


From— 

Average Acreage 

under Cultivation. 
Acres. 

1899-190S 

3.699,931 

1904-1908 

4,177 691 

1908-1913 

5,096,628 

From— 

Average Wheat Yield. 
Bushels. 

1898-1902 

13,472,(564 

1902-1907 

... 21,5)0,842 

1907-1912 

... 29,810.749 


He could quote a number of other figures to show that the dairying 
industry was progressing in the same way. 

The Hon. James Cameron, M.L.A., in proposing a vote of thanks to 
the men employod on the farm, said that what they hgd seen that day 
was a credit to the workmen, and had shown that the men took great 
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interest in their work. He felt sure that every one on the farm would 
only be too pleased at all times to show visitors everything that was 
going on. 

Mr. Robert Stanley, said he wished to propose a vote of thanks to 
Dr. Cameron for the work he had done. They all would agree that 
under Dr. Cameron’s administration live stock had improved. It was 
only an enthusiast that could make it a success, and that Dr. Cameron 
was doing. 

Dr. Cameron, in reply, said that for himself he required no thanks, 
but, on behalf of the staff and the men who had worked together to 
bring the farm to what it was, he thanked them most sincerely. What¬ 
ever might happen in the future, this year’s work would stand to the 
credit of Mr. Wilson as long as he lived. Twelve months ago this land 
had hardly a fence on it. It was now a properly laid out farm divided 
up into thirty paddocks. As they could readily understand many times 
throughout the year emergencies had had to be met, and on these occa¬ 
sions the best in Mr. Wilson was always brought out. Things that 
looked almost impossible to do Mr. Wilson always seemed able to get 
done. So far as the men on the place were concerned, each and every 
one of them had worked with a will. On top of all this there had 
been a keen, never-flagging interest on the part of Mr. Richardson. The 
design of the experimental work had all been laid out by him. 

Wliat. they had seen had not been brought about without a great deal 
of thought and worry, and much midnight oil had been spent over it, 
too, but throughout there had been a loyal co-operation on the part of 
the departmental staff for which he was thankful. 

lie was delighted wdth the magnificent turn up of farmers that day, 
and grateful for tin* many appreciative references that had been made, 
and he trusted that the hopes that had been expressed as to the benefits 
that might be expected to follow on the development of the farm would 
be realized. 

CHARACTERISTICS OP GERMAN WHEAT. 

Capacity to yield well and at the same time produce flour of 
superior strength may be compatible qualities, but as a rule these 
qualities will not be intensified in the same variety of wheat. In the 
Monthly Bulletin (Jan., 1913) of the International Institute of Agri¬ 
culture the first collective report of the German Experiment Station 
for Cereal Testing is summarized: “ The extensive data resulting 
from the examination of 26 varieties of wheat showed that local 
varieties were much superior to intensively selected ones in bread¬ 
making properties, while very inferior in yield. Usually, good baking 
local wheats have the higher gluten content. When mixed with other 
wheats, the selected highly productive varieties lose their defective 
properties, and generally produce fiour and bread of good colour.” 
If a certain proportion of strong wheat in his flour is necessary to the 
baker, and if strong wheats characteristically yield less per acre, then 
wheat of this class should fetch a higher price on the market than soft 
wheats, and the need for systematic milling and baking tests with the 
different varieties in order to obtain information on their bread- 
yielding properties is emphasized. 
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PREVENTION OF POTATO BLIGHT. 

DEPARTMENT OF AGRICULTURE AND TECHNICAL 
INSTRUCTION FOR IRELAND. 

The following is a reprint of a leaflet published by the Department of 
Agriculture and Technical Instruction for Ireland. It shows the benefit 
of spraying for “ Potato Blight.” As will be seen, the experiments 
extended over a period of six years, and, as we in Victoria have only 
sprayed for one season, the Irish experience will be of benefit to growers 
should Irish Blight again break out. With that object in view, the 
“ Leaflet ” is now reproduced. It is necessary to bear in mind that the 
Irish season is the reverse of our own.— Editor. 


The experience of recent years has conclusively proved that the loss 
caused by potato blight can be, to a great extent, prevented by spraying 
—an operation which has now come to be regarded as an essential part 
of the work connected with the successful cultivation of the potato crop. 
The reports received by the Department from a large number of districts 
show that those who take the trouble to carry out the work properly 
are abundantly rewarded, while those who neglect to spray suffer heavy 
loss both in the quantity and quality of the crop. 

The following Table shows the results of spraying experiments 
carried out at the Department’s Agricultural Stations during the years 
1900-5 inclusive:— 





Average Total 

A veingo 





Viold per 


Increase 


Ho of 


Statute Aero. 

per 

— 

Tests. 

Mixture used 





Statute 

A t*ie 
from 
Spraying. 




Sprayed. 

Un- 

spiayed. 




tons cwt. 

tons cwt. 

tons cwt. 

1900 

3 

Sulphate of copper and lime 

10 

9 

7 

16 

2 13 


3 

Sulphate of copper and washing soda 

u 

16 

7 

16 

4 0 

1901 

3 

Sulphate of copyier and lime 

13 

IS 

12 

4 

1 14 


3 

Sulphate of copj>er and washing soda 

14 

6 

12 

4 

2 2 

1902 

3 

Sulphate of copper and lime . . 

12 

17 

10 

11 

2 6 


3 

Sulphate of copper and washing soda 

13 

6 

10 

11 

2 15 

1903 

3 

Sulphate of copper and lime 

12 

0 

10 

18 

1 2 


3 

Sulphate of eopjier and washing soda 

12 

3 

10 

18 

1 5 

1904 

3 

Sulphate of copper and lime 

9 

11 

8 

18 

0 13 


3 

Sulphate of copper aud washing soda 

10 

12 

8 

18 

1 14 

1905 

3 

Sulphate of copper and washing soda 

11 

6 

8 

6 

3 0 

Average 

15 

Sulphate of copper and lime 

11 

15 

10 

1 

1 14 


18 

Sulphate of copper and washing Roda 

12 

5 

9 

15 

2 10 


The Department wish to urge upon all farmers who have not already 
provided themselves with sprayers, the necessity of at once taking 
measures to obtain them, and to have their potatoes sprayed in good 
time. 
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Agricultural Societies could in many cases purchase horse sprayers 
or hand machines, and hire them out to members, with great advantage 
to all concerned. 

SPRAYING MIXTURES. 

The Department recommend either of the following two mixtures, 
viz.:— 

1. Sulphate of Copper and Washing Soda.* 

2. Sulphate of Copper and Lime. 

Farmers should insist upon being supplied with pure materials only, 
and are strongly urged to buy the sulphate of copper and washing soda 
and to prepare their own mixtures. 

PREPARATION OF MIXTURES. 

I.—Sulphate of Copper and Washing Soda. 

(Burgundy Mixture.) 

This mixture is made in the following proportions:— 

2 lbs. sulphate of copper of 98 per cent, purity. 

2J lbs. washing soda of 98 per cent, purity. 

10 gallons clean water. 

In most cases farmers use a paraffin barrel of forty gallons capacity 
for preparing the mixture. For this amount four times the above 
quantities will be required, namely: — 

8 lbs. sulphate of copper. 

10 lbs. washing soda. 

40 gallons water. 

The preparation of the mixture should be set about in the following 
manner:— 

Thoroughly wash out the barrel and pour into it tliirty-five gallons 
of clean water. The 8 lbs. of sulphate of copper should then be put into 
a canvas bag or tied up in a piece of canvas cloth, and put into and 
moved about in the water in the barrel until the crystals are dissolved. 
This operation can be more quickly accomplished if the crystals of 
sulphate of copper have been previously ground. 

Having prepared the solution of sulphate of copper, next dissolve 
the 10 lbs. of washing soda in five gallons of water in a separate vessel. 
Then pour the washing soda solution slowly into the copper sulphate 
solution in the barrel, stirring continuously. The mixture should then 
be ready for use. 

Note.— Even when the above conditions are accurately carried 
out the mixture may not give the best results, owing to differences 
in the strength of the sulphate of copper and of the washing soda . 
Those who wish to get the best results should dip a piece of blue 
litmus paper in the prepared mixture . If the paper becomes red , 
more washing soda should be dissolved and added in small quan¬ 
tities at a time to the preparation, and with continuous stirring\ 
until a fresh piece of paper dipped in the mixture remains blue . 
One pennyworth of litmus paper, which may be obtained from any 
chemiM , is sufficient for a large number of tests . 

* Washing soda is also known as carbonate of soda. 
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II.— Sulphate of Copper and Lime. 

(Bordeaux Mixture.) 

This mixture is made in the following proportions:— 

2 lbs. sulphate of copper of 98 per cent, purity. 

1 lb. unslaked lime of the best quality. 

10 gallons clean water. 

Or, if a forty-gallon paraffin barrel of the mixture is to be prepared, 
four times the above quantities will be required, namely:— 

8 lbs. sulphate of copper. 

4 lbs. lime. 

40 gallons of water. 

To prepare this mixture proceed to dissolve the sulphate of copper 
exactly as has been described for No. 1 Mixture, viz., dissolve the 8 lbs. 
of sulphate of copper in thirty-five gallons of water in the paraffin barrel. 

Having prepared the solution of sulphate of copper, next prepare 
the milk of lime. For this purpose procure a wooden tub holding five 
gallons, and also a bucket. Put into the bucket 4 lbs. of good freshly- 
burned unslaked lime. Sprinkle it with sufficient water to change it to 
a powder. Then add sufficient water to fill the bucket. This, when it 
has been well stirred up, will make a thin inilkly fluid. Pour this into 
the tub, and add thereto sufficient water to cool the mixture* and to bring 
the quantity up to five gallons. After being thoroughly stirred it may 
be slowly poured through a fine sieve, such as is usually sold with the 
spraying machines, into the barrel containing the copper sulphate 
solution. The contents of the barrel should be continuously stirred 
while the milk of lime is being added to it. 

The mixture should then be of a bluish colour and ready for use, but 
in order to secure the best results the blue litmus paper test should also 
be applied to it. If the paper turns red a further quantity of milk of 
lime should be prepared, and added in small quantities at a time to the 
mixture until fresh paper put into the solution remains blue. It should 
then be applied with as little delay as possible, and the mixture should 
be well stirred each time before the sprayer is filled. 

GENERAL. OBSERVATIONS. 

The following points should be kept in mind:— 

1. Sulphate of copper dissolves very slowly in cold water. If at all 
convenient it will be found better to dissolve the material in hot water, 
and then add the required quantity of cold water. The same remarks 
apply to washing soda. 

2. There is no harm in dissolving sulphate of copper and washing 
soda or lime in separate vessels and holding the solutions over for 
several days, but once the solutions are mixed together the mixture 
should be applied immediately. If held over even for one day it 
deteriorates rapidly, and is then much more readily washed off the 
plants by rain. 

3. All the vessels coming in contact with the sulphate of copper 
should be of wood and not of metal. 

4. It will save much time and annoyance if every possible precaution 
is taken to have the mixture free from grit, or any other foreign matter 
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which would stop the nozzles of the sprayers. For this reason the water 
used should be strained through a piece of canvas or other suitable 
cloth. 

5. The milk of lime or washing soda solution should always be 
poured into the sulphate of copper, and not conversely. 

6. Effective stirring in every stage of the operation is essential to 
success. 

7. Sulphate of copper is poisonous, therefore the vessels in which 
sulphate of copper mixtures have been prepared should not afterwards 
be used to hold food or water for consumption. 

8. The addition of soot, treacle, or other materials to spraying 
mixtures is not recommended. 

Advantages of using tiie Sulphate ok Copper and Washing 

Soda Mixture. 

The Department recommend the use of washing soda in preference 
to lime for the following reasons:— 

1. The spraying mixture adheres longer to the foliage of the plants, 
and is not so readily washed off by rain. 

2. The mixture can be more easily prepared. 

3. The nozzles of the machine are not so liable to become stopped 
with grit or refuse material. If washing soda is used and the mixture 
is carefully made, there should be no sediment. 

APPLICATION OF TIIE MIXTIXKE. 

Spraying should be done before signs of disease are observed in the 
crop. It is therefore desirable that the first dressing should be applied 
from the middle to the end of June, before the disease appears. The 
actual date of the first spraying will depend upon the season, i.e., the 
prospects of an early appearance of blight, and upon the development 
of the crop. A second spraying should be given about two or three 
weeks after the first application, as in that interval a large quantity of 
foliage will have developed, and a considerable portion of the original 
dressing may possibly have been washed off by rain. A third dressing 
may sometimes be advisable, especially in a wet season. 

The best results can only be obtained when a sufficiently high pressure 
is maintained in the sprayer for the mixture to be forced out as a very 
fine spray; by this means the foliage can be completely covered, and 
there is little waste through the mixture falling on the ground. 

Spraying should be done during dry weather. If rain should fall 
heavily soon after spraying, examine the foliage, and if the mixture has 
been washed off to a considerable extent, spray again. Spraying should 
be suspended when it is raining. 

Quantity per Acre. 

The quantity of the mixture to be applied per acre for one spraying 
is approximately as follows:— 

For an average crop of potatoes with fully-developed foliage, about 
100 gallons per statute acre, equal to 162 gallons per Irish acre. For 
a crop of potatoes with a small amount of foliage, a somewhat less 
quantity will suffice. 
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The quantity of raw materials required to spray properly one statute 
acre with 100 gallons of liquid is as follows:— 

20 lbs. sulphate of copper. 

25 lbs. washing soda. 

45 lbs. Total. 

CARE OF SPRAYER. 

The external bearings of the spraying machine should be frequently 
oiled, but care should be taken not to let any of the oil get upon the 
rubber parts of the machine. The machine should be well washed out 
with water immediately after use, thoroughly cleaned and dried and the 
pump oiled before being put away. 

Department of Agriculture and 

Technical Instruction for Ireland, 

April , 1912. 


THE CARE OP CREAM. 

For the factory manager to turn out a first grade butter he requires 
the help of the farmer. The cream must be delivered in the best order 
possible, and some useful reminders in handling cream are supplied by 
the New Zealand Jour . of Agric . Cleanliness in the dairy is an essen¬ 
tial condition. Cream cans are returned washed, but it is very necessary 
that they should be thoroughly cleansed and scalded again at the farm 
before use. For separating, a special room should be provided, at least 
30 yards to windward of the milking shed, have a concrete floor, be pro¬ 
vided with good drainage, well ventilated, and have a good supply of 
water. The milk should be separated as soon as possible, and while 
the animal heat is in the milk. The cream should at once be cooled to 
the lowest possible temperature; and, as the water required is small, this 
should present no serious difficulty. Under no circumstances should 
cream from one skimming be mixed with cream from another skimming 
unless it has first been well cooled. The most unsatisfactory of all 
suppliers is the man who places the cream can under the separator and 
does not touch it again till it has received the cream from several 
milkings. This is a most potent cause of defects. It is also advisable 
to provide a trough of cold water in which to stand the cream cans, 
and the cream should be occasionally stirred to reduce the temperature 
and break up the froth which collects on the surface. The cans should 
be covered with a light cheese-cloth to keep out dust, and this cloth 
should be washed and dipped in boiling water each time it is used. 
The separator should be cleaned by dismantling each time after use, 
scalded and placed in a sweet atmosphere until again required. The 
cans should be protected from sun while waiting for the factory cart 
or during transit. Reference has been made in these notes to the de¬ 
sirability of paying for cream according to condition, and it is said 
that in New Zealand the general adoption of this system, which will 
do much to raise the quality of butter exports, is near at hand. It is 
not stated whether the grading of cream will be compulsory. 
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STANDARD TEST COWS. 

QUARTERLY RETURN OF CERTIFICATED STANDARD COWS FOR THE 
PERIOD ENDED 30th SEPTEMBER, 1913. 

Since the First Annual Report on the Government Certification of 
Standard Cows, which appeared in the September issue of the Journal 
of this Department, fourteen cows have completed the term required by 
the regulations. Of this number eleven have attained the standard, and 
certificates in respect of such will, in due course, issue. 

The following are the individual returns:— 


F. CURNICK, Malvern (JERSEY). 

Completed since last Report, 2 ; Certificated, 2. 


Name of Standard 
Cow. 

Herd Book 
No. 

Date of 
Calving. 

o 

0 >. 
m 

PWH 

V 

>> 

!5 

Weight of 
Milk Last 
Day of Test 

Weight of 
Milk 

Average 

Test. 

ts 

Pm 

1 

P 

PQ 

"v’o 

SaLs 






lbs 

lbs 


lbs. 

lbs. 

Peerless of Melrose III... 

2817 

9.10 12 

20 10 12* 

273 

13f 

6,352* 

EZE1 

323* 

36H| 

Waverlcy Lass 

2793 

4.10.12 

20.10 12* 

’■ 7 : 

14* 

(i,78h* 

| 4 -80 

329* 

376 


* Weight* not, available sooner. 


P. E. KEAM, Heidelberg (JERSEY). 

Completed since lust Report, 4; Ceitificatecl, 1. 


Name of Stan<lard 
Cow. 

l Herd Book 
! No. 

j 

Date of 
Calving. 

© 

o 

C 

OWH 

(S 

°I 

■%3_ 

* 

O n H 

■5 [3 ? 

0 

j= 

3k* 

a> rj 

Average 

Test. 

Butter Fat 

Estimated 
Weight of 
Butter. 






lbs. 

lbs. 


lbs. 

lbs. 

White Star 

2795 

6.12 12 

13 12.12 

273 

5 

4,174 J 

6*13 

250* 

292* 


C. GORDON LYON, Heidelberg (JERSEY). 

Compl eted since* last Report, 2 ; Certificated, 2. 


Name of Standard 
Cow. 

Herd Book 
No. 

Go 

Date of 
Entry to 
Test. 

No of Days 
in Test 

0 gH 

’g © 

feSa 

’c 

A 

3k* 

Average 

Test. 

Butter Fat. 

Estimated 
Weight ot 
Butter. 






lbs. 

lbs. 


lbs. 

IbR. 

tSilver Audrey 

1378 

11.12.12 


273 

14 i 

4,962* 

5*3 

201* 

298 

t Silver Pride 

1387 

17.12.12 


273 

1*1 

4,950 

4.7 

232* 

265 


t lletfor. 
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DEPARTMENT OF AGRICULTURE (RED POLLED). 

Comp 1 * ted sinoe la t Report, 5 ; Certificated, 5. 



t Heifer. 

F. J. STANSMORE, Pomborneit (AYRSHIRE). 

Completed since last Report, 1 ; Certificated, 1. 


Name of Standard 
Cow. 


Kathleen of Gleneira 




o 

6* 

ao 

<M«) V 

o 

CQ 

■3 S’ 

**■4 +3 

0 

^ S? 

s2 *s 

n 

*- 





O) O 

Pu 

« a S 
awn 

& 5 


1732 

18.12.12 

25.12.12 

273 

lbs. 

11 



Four additional herds have been entered during the quarter, making 
a total of nineteen, which are now under supervision. The following 
are the herds referred to:— 


C. D. Lloyd, “ Urandaline,” G 
A. W. Jones, St. Albans 
J. G. Bjorksten, “ Mayfield,” 

Wood Bros., Gleneira road, Ca 

On the evening of 22nd September, a meeting of the owners of all 
herds, which were under the test, was held to discuss the regulations and 
certain alterations which, during the progress of the year, had been sug¬ 
gested. All participating in the scheme were represented, and con¬ 
siderable enthusiasm was shown in the results achieved to date. 

It was found that, so far as both the herd-owners and the Depart¬ 
ment were concerned, the regulations had operated in a satisfactory 
manner. Two important points were carefully considered, namely, the 
raising of the standard and the branding of calves the progeny of cer¬ 
tificated cows. It was unanimously decided to suggest that the standard 
under Regulation 11 should be raised; and after considerable discussion, 
it was further agreed that the regulation should be amended to read:— 

“ (a) in the case of cows commencing their first lactation period, 
and being then under three years of age, 175 lbs butter fat; 

“ (b) in the case of cows commencing their first lactation period, 
and being then over three years of age, 200 lbs butter fat ; 
“(c) in the case of cows commencing their second lactation 
period, and being then under four years of age, 200 lbs. 
butter fat; 


leneira road, Caulfield 

Seymour .. 
tulfio’d 


Jersey 
Jersev j 
Ayrshire | 
Jersey ! 
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“ (d) in the case of cows commencing their third, or any sub¬ 
sequent lactation period, or being then over four years 
of age, 250 lbs.* butter fat.” 

In respect of the branding of calves, it was agreed that, for the 
future, all calves, the progeny of cows entered for certification, should 
be suitably branded or tattooed as soon as possible after birth in order to 
insure identification. In order to give effect to this, Regulation 4 will 
be amended to read:— 

“ Any cow entered for certification, and any calf the progeny of 
such cow, may be branded in such manner as to insure identifi¬ 
cation, and all standard cows will be marked on the inside of 
an ear with the Government tattoo mark, and an identification 
number.” 

♦The suggestion of the meeting of herd-owners was that the standard in 
this sub-class should be raised to 275 lbs. butter fat. The Minister of Agricul¬ 
ture, however, fixed the standard at 250 lbs. 


THE BENEFIT OF LEGUMES— 

It is a well known fact that a vigorous leguminous crop such as 
peas or clover enriches the land in nitrogen, and that another crop, 
say wheat or oats, following in rotation will benefit from the nitrogen 
residues. Recent investigations show, however, that the cereal may 
derive benefit from the legume even when both are growing at the 
same time. In the Jour . Agric. Sci., vol. 3, experiments are described 
bearing this inference. Oats were grown in quartz sand in small pots 
placed in larger pots also filled with quartz sand, but growing peas. 
The inner pots thus grew oats only, and the large outer pots peas 
only, and in both cases all the necessary plant foods were added 
except nitrogen. The inner pots were of two kinds. Where they 
were of glazed ware the oats showed the effects of nitrogen hunger, 
but where they were of the ordinary porous pattern the oats grew 
vigorously. In the latter case it is believed that soluble nitrogenous 
matters diffused through the inner pot from the peas growing outside. 
Confirmation of these results under field conditions seems to be con¬ 
veyed in a recent bulletin issued from Cornell University. Here also 
the legume seemed to supply available nitrogen to grass or oats grow¬ 
ing along with it at the same time. Thus timothy grown with lucerne 
contained in its dry matter 15.56 per cent, of crude protein, but 
without lucerne it had 12.75 per cent. Similar results were got from 
timothy with and without clover, while oats also contained more 
protein grown in a mixture than as a pure crop. While these results 
point to an earlier benefit from the legume upon other crops than 
had been supposed, it would be insufficient in practice to grow, say, 
clover with oats instead of giving nitrogenous manure where the oats 
require this. The greatest benefit from a leguminous crop will be 
found not upon the crop growing at the same time, but upon the next 
crop which follows after it is harvested or ploughed in. 
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SPAllROVALE FARM. 

By J. S. McFadzean, Senior Dairy Svpervwor. 

In the Journal of Agriculture for August, 1907, under the heading 
of “ A Farm in the Making,” an account was given of the reclamation 
work which the Geelong Harbor Trust had then entered upon in regard 
to the swamp lands lying adjacent to the Barwon River, between Geelong 
and the sea. As the progress made since then has demonstrated the 
practicability of a scheme, which, from a dairying stand-point, was then 
supposed to be somewhat problematical, the facts relating thereto will 
be found interesting. In an undertaking such as this, which necessitates 
years of work before a stage of progress is attained that can be regarded 
as definite, it is almost certain that some difficulty will arise that will 
call for more than ordinary confidence on the part of the management 
if it is to be faced with equanimity; and the present instance is a strik¬ 
ing example of this. There were problems here confronting the Trust 
when it entered upon the dairy-farming part of the scheme, which time 
alone could decide; but these have been solved, unforseen difficulties 
have been surmounted, and reverses have been met with determination; 
till now the Trust, and its farm manager, Mr. Baird, can look back at 
these several uphill battles, and feel that success is assured. 

The wisdom of the Trust’s Commissioners embarking on this swamp 
improvement work was questioned by many; but outside those 
directly in touch with the Harbor Trust’s work there were very few 
who had a grasp of the situation. The actual reclamation of the land 
was a comparatively simple matter, and, if carried out, it was easy to 
forsee that the grazing value of the area dealt with would be im¬ 
measurably increased. Cultivation, however, would require much more 
work to be done than was necessary for grazing; and whether the cost 
of clearing, draining, breaking up, and grading would be repaid by 
cropping was a matter not so easily estimated. Still no one could dis¬ 
pute that, if lucerne could be grown on these flats successfully, their 
value, from a dairying stand-point, would be greatly enhanced; and the 
results which have been attained in this direction are beyond the most 
optimistic anticipation. As the land was drained and broken up, maize, 
oats, and barley were each tried as first crops; and English barley has 
proved the best for this purpose. In a previous report it was mentioned 
that over some portions of the area sown the first crop of maize had not 
grown well, and this was attributed to excess of salt in those places. 
Later trials showed that where English barley was used as a first crop 
the portion of the area remaining unproductive from this cause was 
invariably less than when either oats or maize was sown, showing that, 
so far as salt in the soil was to be considered, the barley was the hardier 
crop. Even with barley there has been as much as a 10 per cent, reduc¬ 
tion from the possible results, owing to the presence of salty patches; 
but under irrigation these places grow smaller after each flooding, and 
on the laud first broken up, and now established in lucerne, there is no 
sign of these unfertile patches. 

After barley, either oats or maize is sown; and, following on this, the 
land is prepared for lucerne. The barley crops are sown as soon after 




Fig. 1.—Plan of Sparrovale Farm. 
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April as possible, as the early-sown crops have always given the best 
results; and, under favorable weather conditions a return of at least 
35 bushels per acre is expected. With oats a 2-ton hay crop is looked 
for; and when the lucerne has reached well into its second year, over 
6 tons of hay per acre per annum is possible from it. Two and a half 
tons of lucerne hay was the actual weight cut from a measured acre in 
one instance, and in the warmer weather 5 tons of green lucerne per 
acre is looked on as the average cutting from a second-season crop. The 
Peruvian, Turkestan, and French Province varieties have all been given 
trial. The last-named has proved rather the slowest grower during its 
first year; the Turkestan and Peruvian being about equally prolific 
during that time; but, once established, the French Province has made 
the best headway, and the results obtained from this variety warrant 
the statement that 8 tons of hay per year can be cut from an established 
crop of French Province lucerne under favorable conditions. In the 
colder months the Peruvian has made by far the best growth; and in 
the early spring the French Province is the slowest to move; but as soon 
as the warmer weather sets in this latter makes up for lost time, and, for 
the year, will give the heaviest return in fodder; the drier years being 
especially conducive to its prolificacy. The amount of seed used is 
about the same with all varieties, viz., 12 lbs. per acre; but the greatest 
care is always taken to have the land worked down into a condition that 
will give the seed every chance to grow. 

The whole of these flats on Sparrovale can be watered from the river 
at a running cost of Is. per acre each watering. As a rule three water¬ 
ings are all that is necessary, but five would carry the lucerne through 
the driest year; and, as about 5 inches of water at a time is sufficient 
to carry the crop through to the next cutting, the cost of the water 
would approximate 2s. 6d. per acre-foot. With this land secure from 
floods a yield of 6 tons of lucerne hay per acre would be a very con¬ 
servative estimate, and, placing its value even as low as £3 5s. per ton, 
the return possible is sufficiently satisfactory to allow the most pessi¬ 
mistic critic to answer with safety the question whether this land is 
worth reclaiming. When inspected in July of this year there were 
173£ acres in barley, 105 acres in oats, and 99| acres in lucerne; while 
25 acres of barley and 47 of lucerne were yet to be sown. All the crops 
above ground were growing well, and the hay paddocks were being 
grazed off in rotation, and, taking the crops, stock, and general appear¬ 
ance of the Sparrovale farm throughout as it then stood, no dairy farmer 
could desire a more prosperous outlook. 

During the initial experiments that were made here to prove that 
this land possessed the inherent qualities which would warrant its 
reclamation being made absolute, there were two occasions on which 
the river overflowed the levee bank, and, on the water receding, it left 
the farm lands smothered with silt. The first of these misfortunes 
occurred in August, 1909, and the second in* September, 1911. Only 
those who have had a similar experience can realize what it means to 
have cultivation and grazing land under water for days on this lower 
Barwon land, for the deposit left by those floods is a thick, slimy mud. 
This, on drying, usually breaks into hard cakes several inches across, 
taking months to weather down; consequently a lot of time will always 
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elapse before the grass will again form a sward, as fresh surface roots 
have to form before the stalks will properly develop. To have crops 
and grass land buried in mud, and the cultivation land soaked through 
in these early spring months, means the loss of a whole season’s fodder, 
to say nothing of the labour expended up to that stage; and that the 
Sparrovale farm has successfully weathered two such calamities within 
six years is in itself strong evidence of the possibilities which await it 
when this reclamation work is completed, which, so far as can at present 
be seen, should be about the close of 1914. 

The levee bank surrounding Sparrovale is now only sufficient to 
protect the farm from ordinary floods, and, in order to exclude what 
are known as big floods, the bank will require to be raised at least 
another 6 feet higher. It is now 9 feet above sea-level; and, as 13 feet, 
is the limit of the highest flood recorded in this locality, the Trust feel 
that with a bank 2 feet above this the farm may be considered out of 
danger. 



Fig. 3.—New Channel across Island Bend. 


One part of the reclamation scheme which the Trust has always had 
in mind, and which was set down for attention as soon as Sparrovale 
was completed, was the opening up of a new course for the river to 
Lake Connewarre, across a bend which it now takes, south of Reedy 
Lake, forming what is known as “ The Island,” on the eastern boundary 
of the farm. Making a detour of more than half a circle, the river here 
takes in an area of 518 acres of land which it overflows with every 
freshet. This circuitous course is also largely responsible for much 
water being forced at such times across the opposite bank of the river 
into Reedy Lake, covering the 1,750 acres of grazing land contained 
therein. As shown in Fig. 3 the opening up of this new river-channel 
is now in progress. The earth as it is removed by the “ Grab ” crane 
is being trucked direct to the levee bank at the southern boundary of 
the farm. (See plan Fig. 1.) This cut is now some 26 feet wide, or 
about one-fifth of the breadth the channel will be when completed, while 
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the length of the cutting necessary is about 120 chains; and the water 
depth therein is to be 6 feet. The river at the top of this channel is 
some 20 feet deep, and it is anticipated that the scour will soon deepen 
this channel when the river is turned into it. With the completion of 
this cutting it is estimated that the material removed will have raised 
the levee bank round the whole of the Sparrovale river frontage to the 
height required to render the farm lands proof against flooding there¬ 
after. 



Fig. 4,—Pumping from Main Effluent Drain into Lake Connewarre. 


Jt is also intended to construct a lock at the lower end of this channel 
to keep back the sea water which, through it, would otherwise have 
access to the river. As formerly mentioned (Journal of Agriculture, 
August, 1908) the tidal flow through Connewarre is now kept out of 
the river by a recently built, though somewhat temporary, breakwater 
at Reedy Lake, thereby superseding the original and substantial stone 
structure some 4 miles further up, where the railway line crosses the 
river, which was built in 3841. It is, therefore, essential that, in 
opening up this new channel for the river, provision should be made 
for maintaining the exclusion of the salt water; as, besides the com¬ 
mercial value of the river as represented in its use for stock-watering 
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and irrigation purposes, this fresh water is a valuable asset to the many 
tanners, fellmongers, and factory firms carrying on business on the 
river side, and, to give the sea water access to this part of the river 
now, would be a serious drawback to these trades. 

The windmill and pumping plant, shown in Fig. 4, is situated at the 
end of the main effluent drain which, by means of the underground 
drainage system established here (and described in 3908), collects all 
surplus water from Sparrovale and delivers it to this point. Looking 
seawards from the farm the plant stands to the right of the new 
channel, and the water of Conewarre can be seen in the picture above 
the bank over which the drainage from the effluent is pumped. This 
combined windmill and oil-engine pumping plant can remove over 
3,000 gallons of water per minute to the lake beyond. 



Fig, 5.—Piggeries, Barn, and Stabling. 


Reference to the plans of these swamp lands (Fig. 2) will show 
that the levee bank, running down from the river and channel, is con¬ 
tinued south of the pumping plant for some distance, and then it turns 
due west into “ Hurley’s ” block, which is part of “ The Wyllies ” 
farm. This portion of the levee bank is known as the u Lake ” bank, 
and besides protecting the Sparrovale lands on this side from the waters 
of Lake Conewarre, it also safeguards some 160 acres of “ The 
Wyllies ” which is owned by the Harbor Trust, and leased to Mr. Eric 
McKenzie. 

In August of last year there was a flood in the river which the levee 
bank held safely, but, twenty-four hours after it had reached its limit 
opposite the farm, and when it had actually fallen some 6 inches on 
the bank at that point, the water in passing through Conewarre to the 
ocean, was met by a spring tide and heavy sea which prevented it getting 
away. A strong south-westerly wind caused this water to overlap the 
lake bank, and, before any danger was thought of from that quarter, 
some 100 acres of Sparrovale and the Wyllies were under water. The 
overflow was soon checked by the farm staff when discovered, but it 
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took three days* pumping to remove the waier, and it is this bank 
which, in consequence, is being given first attention to in the disposal 
of the earth from the new channel, to strengthen it against any such 
recurrence arising from a combination of the elements. 

Turning from the reclamation work towards the homestead the culti¬ 
vation work is seen making satisfactory progress. Ploughing, breaking 
down, grading, sowing, &c., is all done by the students, and these young 
farmers are making good use of their opportunities here, and are turning 
out very creditable work in every section. As the land is brought under 
cultivation, the adjoining roadways are being planted with shelter trees, 
and this has been done with the main farm road well on towards the 
river. Those first planted out closer up to the homestead have made 
good progress, and already add considerably to the appearance of the 
farm, as well as affording both shelter and shade. 



Fig. 6.—Stabling and StaUion Yards. 


Some photographs of the farm steading, reproduced here, will give 
an idea of how it is laid out. Coming up from the lucerne paddocks 
along the northern boundary the bull pens and yards are the first of 
the buildings; next to these are the piggeries; then the stallion yards, the 
stabling, the smithy and implement shedding, and beyond this the 
garden and manager’s residence lie in this order. To the left or south 
of the stallion yards stands the barn and silo shedding, which encloses 
the two 350-ton silos, and where the chaffing, grinding, and mixing of 
the feed is done. Looking from the door on the third floor of the silo 
shed, in a north-westerly direction, Geelong is seen in the distance; and 
closer in, and above the roof of the stabling, the engine and trucks 
engaged in distributing the pipes for the Geelong sewering scheme come 
under notice. The door on the opposite side of this building overlooks 
the milking shed, behind which are the calf pens and poultry runs, sur- 
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rounded by young trees; while through the branches of the pines the 
workmen’s cottages may be seen, and the back of the dairy buildings is 
at the right of this picture. As will be observed from this and the 
interior views, the milking shed is a well-lighted and substantial, and 
yet economically built structure. It is 108 feet long by 30 feet wide, 
having a double row of 25 bails, with feed gangway between. It is 
14 feet high over the gangway, with the shed roofing sloping from 
10 feet to 7 feet from the ground. The tramway which conveys the 
fodder to the milking shed also carries the milk from the shed to the 
dairy, where it is raised by a hoist to the vat above the cooler. In 
Fig. 10 the feed truck is seen standing on the turntable; and this road¬ 
way also carries a line of rail over the rise past the calf pens to the 
feeding sheds. The next picture (Fig. 11) shows the front of the dairy, 
the refrigerating chamber being in the lower part of the brick building. 



Fig. 7.—Overlooking the Milking Shed. 


The milk, from the vat above the hoist, passes down over two brine 
coolers in succession, which allows of a 9-ft. fall for aeration; thereby 
both eliminating all risk of fodder odors remaining in the milk, and 
reducing it to the required low temperature before forwarding it from 
the farm. Below the dairy buildings the engine slmd and upper and 
lower stabling are situated. Trees shelter the approach to the dairy; 
while at each side of the roadway bufflalo grass has been planted, and 
has grown into a thick mat, and by this means, as far as possible, dust 
is prevented from being blown about near the dairy. Across a double 
roadway, which is also protected by trees and grass borders, and oppo¬ 
site to the last-mentioned line of buildings, are the students’ dining-room, 
the employes’ quarters, and implement sheds (Fig. 12), with the smithy 
and wheelwright’s shop at the bottom of this quadrangle; and the tram 
line from the river runs to this latter shedding. Also surrounded by 
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shell or trees and small lawns, the office buildings, students’ quarters, and 
manager’s residence, are grouped between the employes’ quarters and 
the road, which forms the western boundary of the farm. Altogether 
a better arranged home steading it would be hard to find. 

In the description of this farm in the 1908 article reference was 
made to tin*, necessity for the Trust possessing high land adjacent to 
I hat which il was proposed to reclaim to be used as a working base. The 
sile of the Sparrovale home steading was actually the only high ground 
owned by the Trust at the outset, and the buildings thereon were 
planned so that from them the whole of Sparrovale could be worked 
when ultimately brought under cultivation. For similar purposes the 
“ Lake View” and “The Wyllies ” farms were purchased; as each of 
these is favorably situated as a base for reclaiming and working exteu- 



Fig. 8.—Interior of Milking Shed, looking East. 


sive areas of swamp land around it. Looking at the plan of Sparro¬ 
vale, as shown in Fig. 1, the homestead buildings and yards occupy 
blocks 1 and 1a; No. 2 is the grazing paddock for the pure herd; part 
of No. 3 is in oats, and the rest in barley; No. 5 was being broken up; 
Nos. 4, 6, and IS are in oats; 7, 8, 9, 10, 11 are the lucerne blocks, and 
14, 15, 16, 17, and 19 are in barley. The other plan (Fig. 2) shows 
the situation of the whole of these lower Barwon swamp lands from the 
old breakwater to the sea. To the west of them, and along the south 
runs the road to the well known holiday resorts and fishing grounds of 
Bream Creek and Barwon Heads, while to the north-east lies the Queens- 
cli fie-road. 

Dairying is the most profitable branch of agriculture that such a 
large area of irrigable land within 50 miles of Melbourne could he used 
for, more especially as the situation and train service allow of the fresh 
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milk being forwarded to the city twice daily. During the autumn and 
winter months the city retailers frequently have difficulty in obtaining 
a full supply of milk; and those who can uphold their daily yield from 
the herd within reasonable range of a stated average quantity during 
these months find no difficulty in placing their milk at full market 
rates the year through. To keep up a regular supply through these 
colder months necessitates extra care being given to the cows, and the 
Trust has made full provision for the welfare of the stock at all seasons. 
The cultivation land will produce the fodder; the silos and barn allow 
for its conservation; there is a good water supply—pumped from the 
Barwon River and piped to troughs all through the farm; and there 
are feeding sheds and shelter belts for the further comfort of the cattle. 
The one other factor to successful dairying lies in having good cows, 
and here also the management of the farm has been systematic. 



Fig. 9.—Interior of Milking Shed, looking West. 


It was mentioned in the 1908 report that pedigreed Ayrshire bulls 
selected from good milking strains were in use, and that a few high- 
class heifers of this breed had also been purchased with the intention 
of later on building up a pure herd. The general herd was bought in 
lines of springing heifers as procurable; and a system of selecting the 
best from these was initiated. It was soon apparent that the number 
of really profitable cows obtainable by purchasing in the open market 
was but a very small percentage of the whole; and, instead of increas¬ 
ing the herd, it was gradually reduced in number by culling, and it is 
now being kept up to its present numerical standard solely by heifers 
bred on the farm. 

There are many obstacles to the speedy establishment of a large 
herd of profitable milking stock even by breeding, and especially where 
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the milk, largely required for a regular trade supply, limits the amount 
available for calf raising. At least one year will pass while the quality 
of each cow is being determined, and some four or five years will elapse 
before it can be ascertained which of the bulls are throwing the best 
milking stock. There is then the possibility of some misfortune causing 
the loss of a very valuable bull, perhaps even before his quality has been 
discovered and made best use of; and, as every dairyman knows only 
too well, if a cow meets with an accident it is more often a good animal 
that suffers than one which could better be spared. In some cases every¬ 
thing may go smoothly, and the herd may be quickly improved in 
quality, while the owner takes all the credit to himself for his good 
judgment and knowledge of stock, but more often the grading up of 
a herd is a work beset with many difficulties, and productive of many 
disappointments. 



Fig. 10.—Tramway to Feeding Shed, Milking Shed, and Dairy. 


In the establishment of the Sparrovalc herd the manager, Mr. 
Baird, has by consistent attention to detail achieved most satisfactory 
results to date. From heifers, the breeding and milking qualities of 
which were unknown, he has, by systematic culling and breeding, built 
up as creditable a herd of crossbred cows of this number as I have seen; 
and, with the breeding and milk-producing capabilities of all the stock 
now well under observation, each year’s work must, in the future, show 
still further progress. The herd is divided into three sections. At the 
date of inspection the No. 1 herd contained seventy-four cows and 
heifers in the flush; the No. 2 herd of forty-nine cows is composed of 
those that are giving about 5 or 6 quarts of milk daily; while the 
twelve cows that were drying off are known as the No. 3 herd. The 
milking time is arranged so that the flush cows are in the shed, as nearly 
as possible, at the same hour in the mornings and evenings; the others 
coming in before and after them at alternate milkings. The keeping of 
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the herd thus divided according to the amount of milk they are pro¬ 
ducing 1ms also the advantage of allowing of certain variations in the 
feeding being practised on this basis. The cows have all a herd num¬ 
ber; and from this the age, breeding, or date of purchase, periods of 
lactation, and yield for any year in milk and butter fat of all the milk¬ 
ing stock can be given at a moment’s notice by the card system of 
cataloguing; and they show some very interesting results. 

Some spring and autumn seasons an* more favorable for milk produc¬ 
tion than others; and, with dairymen, these* are known as good milk sea¬ 
sons, or the reverse. When these months are characterized by mild 
weather the milk yield will be the best tin* cows are capable of. The grass 
grows (pucker and lasts longer; and, no matter how well cows are hand 
fed, if they have access to grazing as well, their milk production will be 



Fig. 11.—Dairy Buildings and Stabling, lower down. 


largely controlled by the weather. With the Sparrovale herd the dry 
autumn of 1912 was responsible for a reduction in that year’s total gallon 
yield from that of 1911 of 26 gallons per cow. Again, the splendid autumn 
of the present year has brought the average of the first six months up 
to 34 gallons per cow more than that of the same period in 1912; and 
this with an average of two cows less per week in milk during these 
months of this year. In 1910 the average for the herd was a little over 
400 gallons, but during that year fifty-four Sparrovale-bred heifers 
came into profit, and their influence is shown in the 1911 returns. In 
that year the herd was reduced in number by fifty-five head, but the 
total weekly loss in milk amounted to barely 23 gallons, while the 
average yearly return was raised from 400.9 gallons to 519.2 gallons 
per cow. Each of the farm bred heifers, therefore, was about equal to 
two of the cows that were culled out that year. The dry autumn of the 
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next year, 1912, was responsible for a reduction in the average yield 
by 26 gallons per cow; but, as showing how such seasonal variations 
affect the general milk production, and consequently raise the selling 
price, it may he mentioned that the nett returns from the milk sold 
during this drier year of 1912 were £1 Is. lOd. per cow better than 
those of 1911. 

The average yield of 519 gallons for 176 cows during 1911 is a very 
satisfactory one to have been reached at this stage of the faring de¬ 
velopment, and this was the total number of cows on the farm during 
that year. The average number milked weekly throughout that year 
was 189; but, as all have to be fed and handled, and all either have or 
should have taken part in the production of that total of 91,425 gallons, 
it is the total number of cows on the farm which must be taken into 
consideration when making the average gallon estimate. Among a large 
herd of such comparatively recent formation as this is, there is certain 
to be still much variation in the milking capacity of the individual 
cows; and the following list, showing the yields that have been obtained 
from the cows now in the Sparrovale herd, is another example to sup¬ 
port the many that have been previously published in this Journal in 
demonstrating the benefits to be derived from herd testing:— 

One cow lias given 1,102 gallons in a calendar year. 

One cow has given 990 gallons in a calendar year. 

Fixe cows gave ^50 gallons and over in a calendar year. 

Nine cows gave S00 gallons and over in a ealendar year. 

Thirteen eows gave 750 gallons and over in a calendar year. 

Thirteen cows gave 700 gallons and over in a calendar year. 

Fight eon cows gave 650 gallons and over in a calendar year. 

Nineteen cows gaxe 000 gallons and oxer iu a calendar year. 

Twenty-three cows ga\ e 550 gallons and over in a calendar year. 

Twelve cows gave 500 gallons and over in a calendar year. 

Fight cows gaxe 450 gallons and over in a calendar year. 

Fifleen cow's gave 400 gallons and over in a calendar year. 

Four cow’s gaxe 550 gallons and over in a calendar year. 

One cow gaxe 800 gallons and over in a calendar year. 

Four cows gave 200 gallons and oxer in a calendar year. 

The balance of the herd are heifers which had been in profit from two 
to twenty-nine weeks, and these had averaged 15£ gallons of milk each 
up to the end of December, 1912. 

The cow at the top of this list—herd No. 880—is a crossbred, dark- 
red with white back stripe and hind shanks, and is shown in the centre 
of the group in Fig. 18. She has the sturdy, well-filled frame which 
characterizes the good doer; and on her appearance alone she would 
bring a high price in the metropolitan dairy cattle market. Her average 
yield for the past three years lias been 842 gallons; which, at lOd. per 
gallon, shows a gross return of £85 per year. 

Among the heifers, two that came in at the beginning of the year 
(and whose records are included in the list of cows given) continued 
in profit the whole twelve months, giving 780 gallons, and 629 gallons 
for the year. The three longest in milk of those mentioned at the 
bottom of the list have given respectively 457 gallons in twenty-nine 
weeks, 467 gallons in twenty-seven weeks, and 493 gallons in twenty- 
seven weeks. Looking through the returns for the early part of 1913 
it was seen that these three heifers completed their first lactation 
period with an average of 623 gallons, and there appeared every prospect 
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of more than half the heifers now in the herd clearing 600 gallons on 
their first milking. 

In Fig. 14 the pure bred cows are shown. As mentioned, all of these 
are Glen Elgin bred Ayrshires; and the records of several of them 
place them well in the front rank of the Sparrovale milking stock. 
These cows are now working under the Government herd-testing scheme 
which is being carried through by this Department in connexion with 
all herd-book cattle, and their official records bid fair to justify the 
breeder’s claim that they are “ dairy ” bred as well as pure bred. 

The Aryshire bulls that have been used on Sparrovale were pur¬ 
chased from the Glen Elgin, Gowrie Park, and Glen Arthur studs, and 
the bull “Statesman” (now dead), from the last named herd, has left 
some heifers which give special promise as milkers. 

The pure bred heifers (Fig. 15) that have been raised from the Glen 
Elgin cows are a nice lot of typical Ayrshires of fine dairy quality, and 



their future work is looked forward to with interest. Recently another 
young bull has been purchased froin Mr. W. P. Brisbane’s Gowrie Park 
herd, sired by the champion Lessnessock, from Ida of Gowrie, a cow r 
of exceptional dairy quality as regards both yield and test. 

The supplying of milk to the metropolis has practically eliminated 
the pig-raising and fattening, which, in the farm’s early stage, was a 
prominent branch of the w r ork. There is now almost no separated 
milk to spare for this, and only two pens of breeding pigs are kept; 
and these are just about the number that can be fed on waste vegetables 
and kitchen refuse; so that their keep is no actual cost to the farm. 
One pen is of Berkshires and the other of Middle Yorkshires; the former 
containing a Stewart (Trafalgar) boar and five sows of R. Madden’s 
strain; and the latter, a Jcnkin’s (Korrumburra) boar with five sows 
of G. Madden’s breeding. They are a nice shapely lot, of quality well 
above the average, and their progeny find ready sale in the district. 
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The regular disposal of the fresh 
milk also necessitates that calf-raising 
must he limited to the lowest number 
possible ; while, on the other hand, 
experience had demonstrated that the 
improvement of the herd, or even its 
maintenance at its present standard, 
could only be attained through stock 
bred on the farm. In order, therefore, 
that calf-rearing should be made as 
profitable as possible it becomes im¬ 
perative that only the progeny of the* 
best cows be raised, and it is then that 
the value of keeping milking records 
—such as vSparrovale can show—be¬ 
comes fully recognised, for the trouble 
of collecting them is being repaid main 
times over in each season’s heifers. 

The useful term ot a dairy-cow's 
life varies considerably under different 
conditions, but eight years would pro¬ 
bably be a reasonable average to allow 
when estimating what provision must 
he made for replacing them. Manx 
will continue to milk profitably for 
several years over this, and, with an 
exceptionally good animal, it would 
not he wise to disjKise of her as long 
as she would breed ; but, to allow for 
all contingencies, it is advisable that, 
at least, one heifer be raised each year 
to every seven cows in the herd. 

There are sixty cows in this Spar- 
rovale herd that have records of over 
tint) gallons for the year ; or seventy- 
nine that- have cleared the 600-gallou 
mark. All milk from a cow over 300 
gallons can be set down as profit; for, 
as a rule, it will take 300 gallons to 
pay her owner for feeding and milking 
her. On this basis a cow giving 600 
gallons is worth three that give only 
400 gallons per year ; and, as a mother 
ol* a heifer for future use in the herd, 
her value is comparatively even much 
higher than this. What then is the 
actual value of a well bred heifer from 
a eow capable of giving over 650 gal¬ 
lons per year ? Any farmer supplying 



Fig. 13.—No. 1 Herd Grazing down Oat Crop. 
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milk to the Mel¬ 
bourne retail trade 
would be glad to buy 
them as springers at 
£10 a head, or even 
at a fair advance on 
this when in profit; 
while the actual cost 
of raising and calv¬ 
ing them would be 
covered by at most 
£7. This would allow 
of £2 worth of new 
milk being given to 
each calf; and every 
care being taken of 
it after weaning ; 
and, where the build¬ 
ing up of a profitable 
» herd is in progress, 
© calf - raising from 
000-gallon cows be- 
.g conies extremely pro- 
S fitable work even at 
this high-rearing es- 
^ tinmte. It does not 
jg require much expcri- 
jfe ence in buying dairy 
£ stock to show that 
[ heifers of this class 
3 are seldom to be met 
with, and that the 
S only way to get good 
cows is to breed 
them ; yet there are 
hundreds of farmers 
dairying with cattle 
that do not profit 
them more than £2 
per head each year, 
and who say they can 
see nothing in herd- 
testing to warrant 
the work. It is the 
absence of systematic 
herd-testing and calf¬ 
raising that makes 
dairying show so 
little profit on many 
farms. 
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Tlie whole of Sparrovale impresses the visitor with the thorough¬ 
ness with which the dairy-farming work is being carried out. The cul¬ 
tivation paddocks, with the crops flourishing there, form the basis of 
a heavy milk yield by supplying the wants of the stock at all seasons. 
The* herd is in splendid condition throughout, and is being improved 
in quality yearly, and the pure slock stud is now well enough established 
to ensure that there will be no need to go off the farm for breeding 
stock in the future. The market for the milk is a constant one; for 
its quality, the care taken in handling it, and the reliability of the 
supply, ensure a satisfactory sale for it at all seasons. 

There is no doubt that the Geelong Harbor Trust has worked 
Sparrovalc on sound lines, and by it the larger project of reclamation 
has been more than justified. Land that, even if cleared, could at best 
be valued at not more than a 4s. per acre grazing rental, has, by the 
construction of a levee bank and draining, been proved capable of pro¬ 
ducing a red urn so far in advance of this that it is almost beyond com- 



Fig. 15.—Sparrovale Ayrshire Heifers. 


parison. Then* are several thousand acres adjacent to Sparrovalc 
which are capable of being similarly improved, every acre of which 
represents so much increased prosperity possible to the district. More 
land under cultivation means more food produced, and more money 
in circulation; and, so far, there appears no obstacle to the possibility 
of the whole of Reedy Lake, Upper Conewarre, and the South Barwon 
commons, representing a total of over 3,000 acres, being brought under 
immediate reclamation, and raised to a standard of productiveness 
equal to the land on Sparrovale. In 1908 there was held to he, per¬ 
haps, more than a semblance of doubt as to the practicability of this 
scheme, but that stage is passed. Sparrovale has proved the Geelong 
Harbor Trust to have ventured successfully, or to have judged wisely 
and acted deliberately, according to whatever aspect the scheme is con¬ 
sidered from. In any case, the result has been as forcasted in my pre¬ 
vious report, and the financial possibilities of the project have been 
fully demonstrated. 
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NOTE ON WHEATS COMPETING FOR PRIZES. 

Royal Agricultural Show, Melbourne, 1913. 

By A. E. V. Richardson, M.A. f B.ScAgricultural Superintendent. 

At the September Royal Show an important change was made in 
the allocation of the prizes for farmed wheat competitions by the Royal 
Agricultural Society. 

Prizes were offered for four distinct classes of wheats, namely, High 
Strength Red, High Strength White, Low Strength White, and Maca¬ 
roni. These four classes comprise practically all varieties in general 
cultivation in the State. The classification of the sections in accordance 
with the above scheme served to direct attention to the importance of 
milling and baking qualities of wheat. 

Under existing conditions of marketing wheat in this State, very 
little encouragement is given to farmers to produce prime samples, since 
practically the whole harvest is sold on a fair average quality basis—a 
system of marketing which makes for mediocrity in the quality of the 
product. Much improvement would naturally follow if the existing 
mode of marketing were replaced by a system of selling wheat by refer¬ 
ence to permanent standards of quality. Even less encouragement is 
given to the farmer to grow varieties of high milling and baking excel¬ 
lence for many of these varieties do not, under ordinary conditions of 
culture, yield as well as the commoner varieties. Certainly, there are 
limited areas in the wheat districts of Australia where the high quality 
wheats are the good yielders, and in such instances these are profitable 
varieties to grow. In certain cases, too, millers are willing to pay i\ 
premium for wheats like Bobs, Comeback, and Cedar, and this premium 
has amounted to as much as 3d. to 6d. per bushel. 

JUDGING THE WHEATS. 

In judging the wheats entered for competition, consideration was 
given, not only to the general appearance and weight of the samples, 
but also to the milling and baking qualities of each variety. These 
latter qualities were determined by milling each variety in the depart¬ 
mental flour mill, and baking the flour in an electric oven. Only in 
this manner was it possible to separate, with certainty, samples which 
were very similar in general appearance. 

In the four classes there were twenty-four entries. Competition was 
keenest in the Low Strength White Class, in which sixteen entries were 
received. The most popular varieties submitted in this section were 
Yandilla King, Dart/s Imperial, and Purple Straw. 

In awarding the prizes, points were given for the following:— 
Weight per bushel 15, general appearance and condition of sample 15, 
ease of milling and flour yield 10, colour of flour 10, strength of flour 20, 
percentage of gluten 12, quality and texture of the loaf 18 points— 
total, 100 points. 

The weight per bushel was obtained by filling a standard bushel 
measure with the grain under standard conditions. The colour of the 
flour was determined by the well-known Pekar’s Test. The strength of 
the flour was estimated by determining the water absorption capacity of 
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the flour, and the percentage of gluten by the well-known washing 
process, confirmed by a Kjeldahl estimation for nitrogen. The quality 
of the bread was gauged by taking into consideration the weight, volume 
and pile of the loaf. The working methods for securing this data have 
already been discussed in this Journal .* 

LOW STRENGTH WHITE CLASS. 

In the Low Strength White Class the competition was very keen. 
The first prize was awarded to Entry 4642—a fine, bright sample of 
Dart’s Imperial Wheat, grown by C. F. Schultz and Sons, Dimboola, on 
fallowed black soil. The seed used was 1 bushel per acre, superphos¬ 
phate 45 lbs. per acre, and the yield 30 bushels per acre. The weight 
per measured bushel—68.6 lbs., was exceedingly high, the general 
appearance and condition of the sample very good, and the strength, 
gluten content of flour, and the weight and volume of bread very satis¬ 
factory for a wheat of its class.. The total points awarded were 86-J. 

The second prize was awarded to Entry No. 4635, a bright sample 
of Dart’s Imperial, grown by P. Moller, Dimboola, on chocolate soil. 
The seed (1 bushel per acre) was sown with 50 lbs. of superphosphate, 
and the yield was 30 bushels per acre. The weight per bushel was 
67.6 lbs., and the colour of the flour excellent. The points awarded 
were 84|. 

The third prize was awarded to Entry 4641—King’s Early, grown 
by Johann B. Schultz at Arkona, The points awarded were 834. 

Table I. gives a synopsis of points awarded to each of the wheats 
submitted for competition. In the brackets under the headings, “ Bushel 
Weight,” “ Strength,” and “ Gluten Content,” the actual figures obtained 
have been included. 


Table 1. 

Low Strength White Wheats. 


Entry 

Number. 

Bushel 

Weight. 

General 

A ppcar- 
ance. 

Ease of 
Milling 
and 
Flour 
Yield. 

Colour 

of 

Flour. 

Strength of 
Flour. 

Gluten 
per Cent 

Weight, 

Volume. 

nnd 

Texture 
of Loaf. 

Total 

Maximum 
Points .. 

15 

15 

10 

10 

J 

20 

12 

18 

100 

4642 .. 

(68.6) 15 

13 

7 

7 

(47.2) 17 

(8.38) 101 

17 

861 

4635 .. 

(67.6) 13 

13 

71 

10 

(44.0) 14 

(8.52) 101 

161 

841 

4641 .. 

(68.7).* 15 

12 

64 

9 

(45.0) 15 

(7.84)10 

16 

831 

4633 .. 

(68.1)14 

10 

9 

9 

(44.0) 14 

(8.58) 101 

161 

83 

4634 . . 

(66.6) 11 

12 

10 

91 

(45.4) 151 

(7.35) 91 

141 

82 

4632 .. 

(66.6)11 

10 

81 

9 

(45.4) 151 

(9.04) 11 

15 

80 

4627 f . 

(67,4) 13 

11 

6 

9 

(42.8) 13 

(10.09) 12 

16 

80 

4629 . . 

(66.2) 10* 

11 

7 

9 

(45.0) 15 

(9.51) 111 

15£ 

791 

4640 . , 

(66,6)11 

111 

61 

10 

(44.80)15 

(7.70) 9£ 

151 

79 

4630 ., 

(66.1) 10 J 

10 

7 

9 

(45.40) 1511 

(7.82) 10 

161 

78£ 

4628 ,. 

(66.7)11 

10 

71 

9 

(44.20)14 

(9.36)111 

151 

781 

4631 .. 

(66.4) 11 

94 

8 

5 

(44.20)14 

(8.26) 101 

16 

74 

4636 . . j 

(66.0) 10J 

6 

6 

9 

(42.0) 12 

(6.92) 9 

17 

691 

4639 ..| 

(65.5) 94 

84 

91 

5 

(44.20)14 

(5.91) 8 

13 

671 

4638 .. 

(64.4) 7J 

91 

64 

81 

(41.40) 111 

(6.54) 81 

15 

67 

4637 

(01.6) 71 

8 

7 

5 

(41.0) 11 

(5.91) 8 

15 

611 


* Journal of Agriculture of Victoria, October. 1913, pp. 625-620. 
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It may be said by way of explanation of this table, that the commer¬ 
cial value of a flour depends on its colour, strength, and gluten content, 
and that the value of a wheat for milling is determined by its bushel 
weight, its general condition, and also by the amount of high-class flour 
it will produce. Consequently, in making comparisons of the value of 
wheats, these factors have been taken into account. 

The colour of the flour is very important to the miller, and his 
constant aim is to produce a flour which will yield, on baking, a loaf 
of snow-white colour. The consuming public have got into the habit 
of judging the quality of bread by its colour. That is the reason why 
dark-coloured bread, such as is made from certain macaroni wheats, is 
objectionable, although, of course it does not follow that the dark bread 
is less nutritious than white bread. One of the reasons why Australian 
wheat is so highly prized on the English market is that it yields, on 
milling, a flour of excellent colour, and is, therefore, of the greatest 
value in blending with the darker, but stronger and more glutenous, 
foreign wheats. 

Tly the “ Strength of the flour ” is meant the amount of w'ell-piled 
bread of suitable crumb and texture obtained per sack of flour. There 
are difficulties in measuring this, and, in practice, the strength is usually 
determined by the number of quarts of water absorbed by a 200-lb. 
sack of flour, in order to make a dough of a consistency fit for baking. 
Thus, a flour with a strength of 50 means that a 200-lb. sack will absorb 
50 quarts of water in the process of doughing. 

The gluten is, of course, one of the most important constituents of 
the flour. The nutritive value of the bread largely depends on the 
amount of gluten present. Moreover, it has important influence 
on the baking quality of the bread. There must be a sufficient quantity 
of gluten present in the flour to retain the gas produced during fermen¬ 
tation, and the quality of the gluten must be such as to confer elasticity 
on the dough. The gluten content of the exhibits varied very widely, 
and the amount present was generally low. The flour of each sample was 
made into dough and baked, and the volume, weight, texture, and quality 
of the loaves were obtained. 


HIGH STRENGTH RED. 

Table IT. 

High Strength Red Wheat. 


Entry 

Number. 

Bushel 

Weight. 

General 

Appear¬ 

ance. 

Ease of 
Milling 
ami 
Flour 
Yield. 

Colour 

of 

Flour. 

Strength of 
Flour. 

Gluten 
per Cent. 

Weight, 

Volume, 

and 

Texture 
of Loaf. 

Total 

Maximum 
Points .. 

15 

15 

10 

10 

20 

12 

18 

100 

4622 .. 

(68.25) 14 

15 

8 

7 

(57.60) 20 

(9.71) Hi 

17 

I 

4623 .. 

(66.4) 10 

10 

9 

1 

5 

(43.0) 8 

(9.78) 11 1 

14 

1 


In the High Strength Red Class there were only two entries, and one 
of these should properly be included in another section—Low Strength 
Red. The prize was awarded to Entry No. 4622, with a magnificent 
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sample of hard red wheat—Cedar—of exceptional strength and milling 
quality. The sample was extremely uniform, of high bushel weight 
(69.5 lbs.), very attractive in appearance, and gave a loaf of good pile 
and texture. The winning wheat was grown by Mr. W. H. Scholz, of 
Gilgandra, New South Wales, on red loamy soil. No manure was sown 
with the seodj which was sown at the rate of 30 lbs. per acre. The 
yield was 25 bushels per acre. 

HIGH STRENGTH WHITE. 

Three entries were received for this section, and though the varieties 
appeared to be similar, considerable differences were observable in the 
behaviour of the samples in the mill and in the oven. 

The First Prize was awarded to Entry No. 4625, with a total of 
90 points. This sample weighed extremely well (68.6 lbs. per bushel), 
and gave a good yield of strong flour of excellent baking quality. The 
variety was Comeback, grown by Mr. J. B. Schultz, at Arkona, on red, 
loamy soil, and gave the fine yield of 35 bushels per acre, on soil manured 
with 50 lbs. of superphosphate per acre. 

The Second Prize was awarded to a sample of Comeback grown by 
C. F. Schultz and Sons, of Dimboola. This wheat also gave a good 
yield of strong flour. It was raised on fallowed black soil, and gave 
a yield of 37 bushels per acre, with 45 lbs. of superphosphate. 

Table Ill. 

High Strength White Wheats. 


Entry 

Numbei 

Bushel 

Weight 

General 

Appear¬ 

ance 

Ease of 
Milling 
anil 
Mom 
Yield. 

Colour 

of 

Flour 

Strength ot 
Flour. 

| 

Gluten 
pci Cent 

Weight, 

Volume, 

and 

Texture* 
of Loaf. 

Tofca 1 

100 

Maximum 

Points 

15 

15 

10 

10 

20 

12 

18 

4025 .. 

(69.1) 15 

13 

10 

9 

(53.0) 10 

(7.8(5) 10 

17 

90 

4026 .. 

(0S.0)13 

13 

10 

Si 

(54.0) 17 

(8.7(5) 10i 

14 

80 

4624 .. 

(66.0) 11* 

10 

8 

5 

(53.0)16 

((5.06) 8 

15 

73$ 


MACARONI WHEAT. 

Three entries were received in this class, but the standard of quality 
was not high. Entry No. 4620 lost points for containing an admixture 
of bread wheat. The amount of bread wheat present in this sample 
accounts for its comparatively high baking qualities. The prize was 
awarded to Entry No. 4619—a sample of “ Velvet Don,” grown by 
Mr. W. H. Scholz, Gilgandra, New South Wales. Its chief character¬ 
istics were comparatively high bushel weight, fine appearance, high flour 
yield, and flour strength. This wheat was grown on red, loamy soil, 
and yielded at the rate of 24 bushels per acre without any manure. 
Seed used per acre, 30 lbs. 

The Second Prize was awarded to Entry No. 4621, “ Indian 
Runner,” grown by W. Clark, Angle Vale, South Australia. The wheat 
and flour of this variety gave a high protein content. 
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Table IY. 
Macaroni Wheats. 


Entry 

Number. 

Bushel 

Weight. 

General 

Appear¬ 

ance. 

Ease of 
Milling 
and 
Flour 
Yield. 

Colour 

of 

Flour. 

Strength of 
Flour. 

Gluten 
per Cent. 

Weight, 

Volume, 

and 

Texture 
of Loaf 

Total 

Maximum 
Points . 

15 

15 

10 

10 

20 

12 

18 

100 

4619 .. 

(66.6) 13} 

13 

10 

5 


(10.06) 7 

13 

m 

4621 .. 

(66.1) 13 

11 

U 

5 

(47.20) 17 

(12.02) 10 

I4J 

m 

4620 .. 

(66.25) 13} 

10 

u 

6 

(46.0) 15 

(10.47) 7 

16 



CHAMPION PRIZE OF AUSTRALIA. 

The (Champion Prize of Australia was awarded to Mr. W. II. Scholz’s 
sample of Cedar, which won in the High Strength Red Class. This 
was easily the best wheat exhibited in all sections. Its high bushel 
weight, bright, extremely uniform, attractive appearance, and its excep¬ 
tional milling quality, combine to make it stand out prominently from 
all other varieties shown. 

Table V. 

Champion Prize of Australia 


Entry 

Numbei. 

Bushel 

Weight 

General 

Appear¬ 

ance 

Ease of 
Milling 
and 
Flour 
Yield 

Colour 

of 

Flour. 

Strength of 
Flour 

Gluten 
per Cent. 

Weight. 

Volume, 

and 

Texture 
ol Loaf. 

Total 

Maximum 

Points 

15 

1 5 

in 

10 

20 

12 

18 

100 

4622 .. 

(68.25) 14 

15 

8 

7 

(57.60) 20 

(9.71) 11} 

17 

92J 


An interesting contrast is afforded by comparing the results obtained 
from the Champion sample with those obtained by averaging the sixteen 
low strength white wheats entered for competition, and witli the Vic¬ 
torian F.A.Q. sample for 1912-13. Table VI. shows this comparison:— 

Table VI. 


1 

Variety 

| Bushel 

1 Weight. 

Yield Strength 

ot' of 

Flour. Flour 

Protein i 
1 Content 
of ! 

Wheat. 

Gluten 

<“ i S mut d8 ’ 
Flour ' 

<YC. 

Cedar . 

! lbs. 
j 68.8 

! Quarts per 
% ,2001b. sack. 

73.03 57.6 

o/ 

/o 

11.43 

O/ j O' 

/O /O 

9.71 | Nil 

Average of 16 samples of low 

! G6.7 

71.08 ! 44# 1 | 

10.39 

7.98 i Undeter- 

strength wliea 'k I 

Victorian F.A.Q. sample 1012-13j 63.0 

1 i 

70.92 44*8 

10.68 

1 mined 
7.81 ! .74 


It will be observed that, in yield of flour, strength of flour, protein 
content of wheat, and gluten content of flour, the average of the sixteen 
samples of low strength white agree closely with that of the F.A.Q. 
sample. The superiority of Cedar stands our prominently. 
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THE FRUIT TRADE OF VICTORIA. 

ITS PRESENT STATUS FROM A COMMERCIAL STAND-POINT. 

Part X.— Packing — continued. 

(Continued from page 56;}.) 

By E. Mcrking, Senior Fruit Inspector. 

A Plea for the Introduction of the Diagonal Numerical 
System of Packing Apples— continued. 

When the ease lias been properly packed, the top should show 
a bulge of about V/j inches. The lop is fastened by nailing a 



Plate IV. (a). 

Box prjss used in America. 


cleat at one end and then pressing the top to the. other end of 
the case where it is fastened by another cleat. The pressure thus 
brought upon the fruit should reduce the bulge on top by one-half, 
and, of course, cause a bulge of corresponding dimensions on the 
bottom of the case. The bulge in a properly packed case should 
thus be about % of an inch both top and bottom. To obtain 
the bulge the case must, of course, be packed on a stand or table 
constructed with a space sufficiently large to permit the bulging 
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of the bottom when the pressure used in fastening the top is 
applied. For fastening the ease, special box presses are used in 
America- One type of these is illustrated in Plate IV., and is taken from 
“ Bulletin No. 19,” Dairy and Cold Storage Commissioner Series, 
Ottawa, Canada. This press may be constructed of hardwood as fol¬ 
lows :—Legs, four pieces, 2 inches by 4 inches, 2 1 4 feet long. Bed pieces, 
4 feet long by 12 inches wide. The cross cleats are arranged to allow 
the case to project % of an inch at each end. The clamps, which can 
be made by a blacksmith, should pass through the lower plank, to 
which they are attached by an iron pin running through the clamp 
and plank. The pressure is brought upon the top of the case by the 
foot lever, and the springs serve to release the case after nailing has 
been completed. 



Plate IV. ( b ). 

Box proM showing box in position 


The cleats for fastening the tops of the ease should be soaked in 
water before being nailed, as this allows the nails to be driven easily 
and prevents splitting of the cleats. The type of nail recommended 
is the 2^-inch “ Special Wire Nail,” which can be obtained whole¬ 
sale for 22s. tid. per cwt. The notches in this nail prevent the tops 
and bottoms from bursting away during transportation. This nail 
costs Is. 6d. per cwt. more than the ordinary nail, but the advantage 
which its use gives in forming a secure package, justifies the slight 
extra expense. Four of these nails are sufficient to secure each cleat. 

The Importance of the Bulge in Properly Packed Cases. 

In the United States of America and Canada it is considered of the 
utmost importance that the bulge should approximate the dimensions 
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mentioned above, as this indicates that the fruits have been cor¬ 
rectly graded, and have been packed with sufficient tightness to 
minimize jolting during transportation. For example, if the bulge is 
below the correct size it indicates that the fruits selected have been of a 
smaller grade than should have been chosen in conformity with the 
pack, or that the case has been incorrectly packed in other respects. 
If the bulge is excessive, it indicates either that the fruits have been 
selected in a grade which is too large for the pack aimed at, or that 
they have been incorrectly placed either on their sides or ends, as the 
case may be. The chief advantage which is claimed for the bulge 
is that it acts as a cushion against jolts, and also that, on account of 
the thinness of the wood used for the tops and bottoms, the shrinkage 
of the wood takes place with the shrinkage of the fruits. The 
pressure is thus kept on the fruits enabling the tightness of the pack to 
be maintained much better than would be done if rigid wood were 
used for the tops and bottoms. 

In packing to obtain the correct bulge, the expert packer packs the 
apples in such manner that the bulge results as a natural consequence. 



as the sides and ends of the case are too rigid to permit any “ give. ” 
It therefore follows that when the apples are packed with the neces¬ 
sary tightness, the lateral pressure which is brought to bear is trans¬ 
ferred to the top and bottom of the case. The spaces at the ends of 
the case also being larger than the spaces in the middle, cause the 
apples in the middle rows to bulge in a vertical direction. 

The illustrations in Plate V. show cases with (a) the correct bulge, 
and (b) an excessive bulge in packed Canadian cases. In stowing the 
cases for transportation purposes, they are, of course, stacked on their 
sides or ends. The tops and bottoms have therefore to carry no 
weight. For convenience in packing, the Canadian case, being wider 
and shallower than the Australian case, affords the packer much 
greater accessibility to his work. In the Canadian case the pack is 
tightened by gradual pressure, whereunder bruising of the fruit is 
avoided, whereas in the Australian case the case is “ dumped 99 to 
secure the necessary tightness, thus bruising, in most instances, the 
top and bottom tiers. 
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The following schedule shows the different packs used for packing 
fruit in the Canadian case under the numerical system. 

Schedule op Different “Packs” Used for Packing Fruit in the 
United States under the Numerical System. 


2X2" Packs *’ .. .. .. 4 tiers to case 


Approx. Diameter 
of Apple. 

33 inches . 3 

X 

4 


2 

rows of 

3 + 

o 

rows of 

4 = 

6 

4- 

8 


14 

X 

Apples to 

Case. 

4 = 561 

3* 

M 4 

X 

4 

= 

2 


4 + 

2 


4 = 

8 

4- 

8 

= 

16 

X 

4 == 

64 


31 

„ ..4 

X 

5 

= 

2 


4 + 

2 


5 = 

8 

+ 

10 

— 

18 

X 

4 = 

72 

>3$ tier 

3} 

„ . 5 

X 

5 

— 

2 


f, + 

2 


5 ~ 

10 

+ 

10 

= 

20 

X 

4 = 

80 

3 f 

. . 5 

X 

6 

=r 

2 


5 + 

2 


6 =r 

10 

+ 

12 


22 

X 

4 — 

88 


3J 

„ 6 

X 

6 

— 

2 


6 + 

2 


6 = 

12 

4- 

12 

r; 

24 

X 

4 

961 


n 

M .. 6 

X 

7 

— 

2 


« + 

2 


7 = 

12 

+ 

14 

rr= 

26 

X 

4 

104 

>.4 tier 

n 

• 7 

X 

7 

— 

2 


7 + 

2 


7 = 

14 

4- 

14 

= 

28 

X 

4 

112 


3 

. 7 

X 

8 

=• 

2 


7 + 

v 


8 — 

14 

+ 

16 

— 

30 

X 

4 ss 

120 


3 

3 x 2 “ Packs 
inches .. 4 x 

6 

_; 

o 

rows of 

4 + 

3 

rows of 

5 =s 

' 8 

+ 

15 

_ 

5 tiers to case 

23 X 5 113 

(*) 

21 

6 

X 

5 

= 

2 


5 + 

3 


5 = 

10 

4* 

15 

=s= 

25 

X 

5 

125 

4 tier 

2i 

,, . 6 

X 

6 

s-= 

2 


5 + 

3 


0 — 

10 

4- 

18 

=r 

28 

X 

5 = 

138^ 

(*> 

2* 

.. 6 

X 

6 

r-: 

2 


6 + 

3 


6 — 

12 

4- 

18 

= 

30 

X 

5 — 

150 

^4J tier 

2i 

,, . 6 

X 

7 

=r_ 

2 


6 f 

3 


7 — 

12 

+ 

21 

= 

33 

X 

5 = 

163 

r c) 

2| 

„ .. 7 

X 

7 


2 


7 4- 

3 


7 = 

u 

4- 

21 

= 

35 

X 

5 = 

175 

i 

2* 

„ . 7 

X 

8 


2 


7 -f" 

3 


8 = 

14 

4- 

24 

= 

38 

X 

5 — 

188 

(*) 

21 

8 

X 

8 

Et 

2 


8 4 

3 


8 = 

16 

4- 

24 

= 

40 

X 

5 = 

200 

>5 tier 

21 

,, . 8 

X 

9 


2 


8 -j- 

3 


9 — 

16 

4- 

27 

=rr= 

43 

X 

5 = 

213 

[ (*) 

21 

. 9 

X 

9 

= 

2 


» + 

3 


9 = 

18 

4- 

27 


45 

X 

5 = 

225 

1 


Note —Thu packs marked thus (*) do not 

work out 

. with 

mathematical accuracy. 

The roason of 


this is that, in order to obtain the proper pack for these packs, the same number of apples cannot be placed 
in each tier Eacli alternate tier, thorefoie, contains one apple less than the adjacent tier. For instance, 
in the 7 X 8, 3 X 2 pack, the first tier would contain three rows of 8, plus 2 rows of 7 == 24, plus 14—a 
total of 38 apples to the tier. The second tier would contain 3 row^s of 7, plus 2 rows of 8 — 21, plus 16— 
a total ol 37 apples to the tier, and so on throughout the case. The first, third, and fifth tiers would, 
therefore, contain 38 apples each, and the second and fourth tiers would contain 37 apples each. As 
the two latter mentioned tiers would contain two apples less than the first, third, and fifth tiers, we would 
get a total of 188 apples to the case, instead of 190, which should be the number if all the tiers contained 
an equal quautity of apples. Plate 3 will serve to illustrate how the apples are arranged in this pack, 
and will also serve as an index to the manner in which ail packs containing alternating numbered tiers 
aro adjusted. 


(To he continued .) 


Very large mangels may contain only 6 per cent, of dry matter, 
while in quite small roots the dry matter may amount to 15 per cent. 
Potatoes do not deteriorate in quality as they increase in size. 


A good dairy fodder contains in small quantity certain stimulating 
substances valuable for their physiological effects rather than as sup¬ 
plying nourishment or energy. Non-protein nitrogen compounds, 
salt, and certain aromatics come under this head. Their action is 
obscure. 


Perseverance is the bridge by which difficulty is overcome. 


In pasturing lucerne it must not be overstocked, as the animals will 
injure the crowns, and the plants will die. 
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STATISTICS. 


Rainfall in Victoria.—Third Quarter, 1913. 

Table allowing average amount of rainfall in each of the 26 Basins or Regions con¬ 
stituting the State of Victoria for each month and the quarter, with the corre¬ 
sponding monthly and quarterly averages for each Basin, deduced from all available 
records to date. 



Ju)>. 

August. 

September. 

Quarter. 

Basin or District. 











1 

<u 

i i 

i 

1 

1 

i 

t 

a. 


£ 

< 

, 0 

-5 

o 

H 

< 

o 

H 



points. 

points. 

points. 

points. 

points. 

points 

points 

points. 

Glenelg and Wannon Rivers 

ion 

330 

377 

299 

370 

308 

943 

937 

Fitzroy, Eumerella, and Merri 

259 

302 

397 

320 

378 

323 

1,034 

1,005 

Rivers 









Hopkins River and Mount 

103 

245 

295 

254 

371 

280 

829 

779 

Emu Creek 









Mount Elephant and Lake 

i 51 

233 

280 

240 

289 

270 

720 

749 

Corangamite 









Cape Otway Forest 

305 

400 

500 

399 

483 

405 

1,354 

1,204 

Moorabool and Barwon Rivers 

191 

228 

298 

240 

262 

201 

751 

729 

Werribeeand Saltwater Rivers 

122 

195 

190 

200 

158 

253 

470 

054 

Yarra River and Dandenong 
Creek 

123 

315 

330 

297 

225 

338 

678 

950 

Koo-wee-rup Swamp 

199 

309 

359 

310 

233 

354 

791 

979 

South Gippsland ... 

250 

365 

329 

375 

300 

417 

879 

1,157 

Latrobe and Thomson Rivers 

192 

311 

390 

334 

238 

389 

826 

1,034 

Macallister and Avon Rivers 

50 

150 

1 155 

210 

64 

208 

269 

574 

Mitchell River 

00 

220 

170 

197 

63 

200 

299 

689 

Tambo and Nicholson Rivers 

04 

206 

155 

175 

118 

237 

337 

618 

Snowy River 

123 

301 

282 

239 

267 

310 

672 

850 

Murray River 

74 

215 

142 

188 

201 

188 

417 

591 

Mitta Mitta and Kiewa Rivers 

101 

444 

361 

318 

322 

327 

844 

1,089 

Ovens River 

169 

464 

352 

337 

352 

343 

873 

1,144 

Goulbum River 

107 

297 

225 

252 

190 

252 

522 

801 

Campaspe River ... 

137 

273 

201 

239 

228 

269 

566 

781 

Lodaon River 

110 

192 

165 

191 

224 

J 92 

499 

575 

Avon and Richardson Rivers 

79 

164 

140 

171 

205 

179 

424 

514 

Avoca River 

95 

190 

147 

178 

241 

179 

483 

547 

Eastern Wimmera ... 

92 

246 

199 

239 

280 

249 

571 

734 

Western Wimmera... 

137 

244 

209 

211 

393 

226 

739 

681 

Mallee District 

32 

140 

50 

142 

166 

146 

248 

428 

The whole State ... 

122 

252 

226 

233 

246 

250 

593 

735 


N.B. —100 points = 1 inch. 


H. A. HUNT, 
Commonwealth Meteorologist, 
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EXPORTS FROM THE STATE FOR THREE MONTHS (1st JULY-30th 
SEPTEMBER, 1912 and 1913. 

(Not including Wool, Hides, and Otiieb Products, the inspection of which is 

NOT UNDER GOVERNMENT SUPERVISION.) 


Description of Produce 


Quantities. 

Values 



1912 

1913. 

1912 

1913. 

l)Ann Produce— 

Butter 

Milk and Cream 

Milk (dried) 

Cheese 

Ham and Bacon 

lbs. 

eases 

lbs. 

1,325,291 

559 

050 

12,542 

13,200 

2,069,730 

1,484 

7,200 

28,460 

27,212 

£ i 

00,264 1 
1,397 
812 1 
287 
385 

£ 

103,486 

3,710 

9,000 

652 

793 





69,145 

117,641 

Poultry 

head 

10,875 

18,750 

2,175 

3.750 

Meat— 

Mutton and Lamb 

Beef 

Veal 

Pork 

-• 

eres. 

qrs. 

eres. 

11,077 

2,099 

80 

331,847 

4,580 

1,208 

5,538 

6,747 

120 

•• 

165,023 

11,450 

1,812 





12,405 

179,185 

Rauiuts and Hares 

pairs 

070,17(1 

1,025,808 

28,174 

42,742 

Tallow 

ewt. 

31 ,997 

58,183 

45,759 

84,250 

Chain and Flour— 

Wheat 

Oats 

Flour 

Maize 

centals 

734,710 

0,034 

407,564 

246 

644,769 

9,024 

403,390 

41 

279,643 

2,283 

1 184,345 
| 129 

203,680 

2,846 

167,985 

17 





457,400 

374,528 

Fodder— 

Chaff . 

„ (compressed) 

bags 

bales 

27,046 

17,337 

30,845 

32,091 

' 0,934 : 

! 4,821 ; 

5,632 

5,789 





I 11,755 

11,421 

Potatoes— 

Oversea 

»» • • • • 

Interstate 

bags 

cases 

bags 

277 

125,305 

899 

186 

255,519 

i 

194 

86,817 ; 

153 

28 

48,957 





87,011 

.. . _i 

49,138 

Onions — 

Oversea 

»» • • 

Interstate . . 

bags 

cases 

bags 

478 

13,303 

1 5,447 

63 
26,940 

r 

646 | 

.. i 

14,858 j 

| 

2,566 

21 

12,785 




1 

15,504 ! 

15,372 
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EXPORTS FROM THE STATE FOR THREE MONTHS (1st JULY-30th 
SEPTEMBER), 1912 and 1913 — continued . 


Quantities, Values. 

Description of Produce _ __ 




1 912 

1913. 

1912. 

, 1913. 



£ 

I £ 

£ 

£ 

Fruit— 






Fresh 

eases 

4,660 

9,991 

2,329 I 

4,994 

Dried 


7,325 1 

3,958 

14,650 1 

6,996 

Canned 


2,903 

2,103 

5,806 I 

4,206 





22,785 

16,196 

Sundries— 




i 


Honey 

lbs. j 

7,906 

10,861 

274 1 

374 

Jams 

1 

if 

244,405 

310,131 

8,832 1 

4634 

Seeds 

pkgs. 

82 

310 

246 ; 

930 

Plants, Shrubs, &o. .. 

»♦ 

412 

381 

412 

381 



1 


9,764 

6,210 

Grand Totals—3 Months, 

1912 



! 761,877 1 


» »» >» 

1913 



900,542 



R. CROWE, 
Exports Superintendent. 


THIRD VICTORIAN EGG-LAYING COMPETITION, 1913-H. 

Monthly Report ending 14tii October. 

The sixth monthly report of the above competition is as follows;.— 

The weather, during the past month, has been mild, but two or three 
of the days were rather warm, a difference in the outside temperature 
of the pens of 21 degrees for two days in succession being shown. 

The output of eggs for the month was 8,838, as compared with 8,612 
eggs last month. 

The leading pen J. H. Gill (Pen 23) has now a grand total of 838 
eggs, whilst C. J. Beatty (Pen 11) and E. A. Lawson (Pen 66) 760 
eggs each are equal for second place; the third, Thirkell and Smith 
(Pen 48) has 768 eggs to its credit. 

Food .—The morning mash was similar to that of the former month 
with the exception of one part oaten pollard and additional green stuff. 
On several occasions raw onions were cut up fine and mashed into the 
pollard. Grain consisted of wheat, except during cold winds and wet 
weather, when equal parts of wheat and maize was fed. Green food, at 
midday, consisted of grass, thistle, and green lucerne chaff, which were 
also fed in the morning mash. 

Broodiness is becoming more pronounced as the warm weather ad¬ 
vances; several of the birds from the pens of the heavy breeds had to 
be removed for this reason, caused no doubt by the sudden change into 
warm weather. 

The general health of the birds is excellent, all being bright and 
vigorous. Egg production is well maintained. 

The rainfall, spread over eight days, registered 104 points. 
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THIRD VICTORIAN EGG-LAYING COMPETITION, 1913-14. 

Commencing 15th April, 1913. 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 


White Leghorns .. 


Black Orpingtons 
White Legnorns 


Black Orpingtons . 
White Leghorns 


Black Orpingtons . 
White Leghorns 


Black Orpingtons .. 
White Leghorns 


Black Spanish 
White Leghorns 


R.C.Brown Leghorns 
Black Orpingtons .. 
Golden Wyandottes 
Black Spanish 

White Leghorns .. 

White Leghorns .. 


Name of Ownei. 


.J H. GUI .. 

C. J. Beatty 
E A. Lawson 
Thirkell and Smith 
Jno. Campbell 
J. S. Spotswood 
K H. Bridge 
T A. Pettigrovo 
W. G. Swift 
Moritz Bros 
A H. Mould 
J. E. Bradley 
H. McKenzie 
A Ross 
M. H. Noye 
C H Bunst 
T. W. Coto 
W. Feat her stone 
H. Hanbury 
Goo. Edwards 
C. B. Bertelsmeier 
G W Robins 
B Rolls .. 

Morgan and Watson 

A. Sellars .. 

R W. Pope 
Walter Percy 
Redfern Poultry Farm 
Stranks Bros. 

W. Me Lister 
T S. Dallimore 

O. Hepburn 
M. A. Monk 
1). Goudie . 

Cowan Bros 
S. Hannaford 
King and Watson 

B. Rowllnson 
S Buscumb 
A. Stringer 

South Yan Yean Poul¬ 
try Farm 
W. G. Osborne 
I A. Sinclair 
G. A. Gent 

A. H. P&dman 

B. Mitchell 

P. H. Killeen 
Schaefer Bros. 

A. Greenhalgh 
W. A. Rennie 
Gleadell Bros. 

J. McAUan 
W. H. Steer 
A. J. Jones 
E. Waldon 

S. Brundrett 
W. H. Dunlop 
S. P. Giles 
Jas Ogden 

C. L. Shaman 
Watson and Rush- 

worth 
J. Shaw 
J. A. Brigden 
Sylvania Stud Farm 


Eggs laid during Competition 

April 15 Sep. 15 Total to 

to to date—6 

Sep 14 Oct, 14. months. 


Position 
in Competi¬ 
tion. 


Totals .. 


29,360 


8,838 


88,198 
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ORCHARD AND GARDEN NOTES. 

E. E. Pescott, F.B.1T.S., Principal, School of Horticulture, Burnley . 

The Orchard. 


Pests . 

As a preventive against codlin moth, the trees should be kept well 
sprayed with arsenate of lead. It has been definitely ascertained that 
this is the best remedy, and all other mixtures should be discarded in 
its favour. Its permanent qualities, combined witli an effective killing 
strength, render this mixture invaluable; at the same time, it is easily 
mixed, and so very few brands leave any sediment, that the work of 
spraying is now reduced to a minimum. 

If the spraying is careful and thorough, no bandaging need be 
carried out. The time spent in bandaging would be far better employed 
in an extra spraying. The first spraying should have been given at 
the time of the falling of the petals; the second spraying, owing to the 
rapid expansion of the fruit, should be given a fortnight later. After 
that, the grower must use his own judgment as to the necessity for 
subsequent spraying. If the moths be at all prevalent, other sprayings 
will be quickly necessary. 

For the cherry slug, arsenate of lead may be used, except where the 
cherries are approaching ripeness; hellebore, lime, or tobacco water 
should then be used. 

The work of cultivation, ploughing, and harrowing should be com¬ 
pleted immediately. It is always advisable to have the land well tilled 
before the dry weather sets in. 

All crops for green manure should now be under cover; and, if the 
orchard soil is at all heavy or sticky, the grower should make up his 
mind to grow a cover crop next season, in order that this condition may 
be reduced. 

The orchard should be kept free from weeds, not only for the conser¬ 
vation of moisture, but to do away with all hiding places of the 
Rutherglen fly, cut worm moths, &c. 

General Work. 

Grafted and newly planted trees should be frequently examined, and 
given an occasional watering and overhead spraying to encourage their 
growth, and to prevent loss of moisture from the foliage. It is also 
advisable to mulch young trees with a light grass or straw mulching, not 
too rich in animal manure. 

The disbudding of unnecessary shoots, and the pinching back or 
stopping of growths, to prevent them being unduly prolonged, may now 
be carried out. This work is particularly important on young trees. 
Graft ties should be examined, and the ties cut wherever any growth is 
being made. Where the grafts are likely to make any long growth, they 
should be well staked and tied. 

Citrus trees may be planted out, watering and mulching them after 
planting. 
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Vegetable Garden. 

Celery may be now sown for winter crops. French beans should be 
largely sown. Cucumber, melon, and pumpkin, and all seeds of this 
family may now be sown in the open. Where these plants are already 
growing, the longest and strongest runners should be pinched back to 
throw the strength into the flowering and lateral growths. Watch these 
plants for mildew, and use sulphur freely wherever present, especially 
on young plants. 

Peas, lettuce, radish, and turnips, cabbage, and sweet corn seeds 
may be sown this month. Seedlings from former sowings may be 
planted out, and it may be well to dip the whole plant in water before 
planting. This greatly assists the young plant while taking hold of 
the soil in its new location. 

Frequent waterings and frequent cultivation will now be necessary, 
and all weeds must be hoed or hand weeded out; mulching with stable 
manure will greatly assist the plants. 

A few bods should now be deeply worked, adding a liberal dressing of 
stable manure. These plots will then be ready for the celery, cabbage, 
and other seeds planted during the month. 

Tomato plants will now require constant attention, watering, staking, 
and thinning, and pinching back of the laterals. 


Flower Garden. 

Hoeing, surface cultivation, watering, and mulching are the 
principal necessities for the dower garden this month. One hoeing is 
worth half a dozen waterings. Keeping the soil surface loose and pro¬ 
viding an earth mulch for the plants is far more beneficial, and far less 
weakening than excessive waterings, to which the garden plants are so 
frequently subjected in summer. It. is safe to say that a greater number 
of plants are lost in summer through excessive watering than through 
the absence of water. Further, the light sprinklings which are so fre¬ 
quently given in hot weather rarely reach the roots of the plant, and 
only serve to cake and harden the soil, resulting in a further loss of 
moisture by capillary attraction. 

If not already planted out, all bedding and foliage plants should 
now ho in their places in the garden—included amongst these are 
begonias, salvias, alternant boras, iresines, <Src.—while annuals for autumn 
flowering should now be sown. 

All bulbs, conns, and tubers that have ripened their foliage may he 
removed from the beds, after the foliage has died, and stored in a cool 
place till next season. Precautions should be taken against damp, which 
will cause the bulbs to decay. 

' Herbaceous plants, such as perennial phlox, delphiniums, campanula, 
as well as gladioli, will all be benefited considerably by liberal water¬ 
ings of liquid manure, or by mulching with well-rotted manure. When¬ 
ever necessary, these should all be staked. 

Dahlias and chrysanthemums for early flowers should now be 
planted. 
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REMINDERS FOR DECEMBER. 

LIVE STOCK. 

Horses.— Stabled Horses. —Over-stimulating and fattening foods should be 
avoided. Give water at frequent intervals. Rub down on coming into the 
stables overheated. Supply a ration of greenstuff, if available, to all horses, or 
bran mash once a week with 3 or 4 packets of Epsom salts. Brood Mares .— 
Those with foals at foot should be well fed. Early Foals may, with advantage, 
be given oats to the extent of 1 lb. for each month of age daily. 

Cattle. —Provide succulent fodder and plenty of clean water and shade. 
Limewash the cowbails, it helps to keep down flies. Provide “ lick ” in trough, 
consisting of salt 20 lbs., bone meal 20 lbs., and 'sulphate of iron, 1/-, lb. Con¬ 
tinue giving milk at blood heat to calves. Be careful to keep utensils clean, or 
diarrhoea will result. Do not give too much milk at a time for the same reason. 
Give half-a-eup of limewater in the milk to each calf. Let them have a good 
grass run or lucerne. Dehorn all dairy calves. 

Pigs.— Sows. —Supply those farrowing with plenty of slior bedding in well 
ventilated sties. Those with litters old enough may be turned into grass run. 
All pigs should be given a plentiful supply of clean water. Read articles on 
breeding and feeding in Journals for April, 1912, and June, 1913. 

Sheep. —To ensure an even lambing, ewe flocks should all be of one breed, or 
as near as possible one cross. See that a sufficient number of rams run with the 
ewes for six weeks. In cases of non-pregnancy, this period admits of the ew *s 
coming in season the second time whilst with the rams. Merino and fine come¬ 
back ewes have been in season for some weeks, whilst crossbred (t.c., first cross) 
will now begin to come on. Coarse three-quarter-bred ewes, and any approaching 
the white or black-faced British breeds, will not be in season until towards 
February. Ewes carry their lambs “ four months, four weeks, four days,” or, 
roughly, five months. 

Poultry. —Add a little peameal to morning mash and give less bran. Feed 
equal parts wheat and heavy oats at night. Supply plenty of green food—at this 
time, lettuce is invaluable. Discontinue salts and condiments. Avoid salt meat 
of any description. Put Douglas mixture in drinking water when required. 
Keep ample supplies of sand, ashes, &c., in pens, and moisten same. This 
will enable the birds to keep themselves cool and clean. Top off geese, ducks, 
and cockerels for the Christmas markets. Hens will do better this month by 
having free range. Remove all male birds from flocks, as infertile eggs will 
keep longer and command a higher price. 

CULTIVATION. 

Farm. —Cut hay in late districts. Cut oats and barley in early places. 
Finish planting potatoes. Put in late maize for fodder, also millet and imphee. 
Plough fire-breaks where required. Get stackyard and stages ready for hay. 

Orchard. —Keep the surface loose and free. Suppress weeds. Spray as 
often as necessary for codlin moth and pear slug. Mulch and spray young 
trees and grafts with water in the early morning during hot weather. 

Vegetable Garden. —Keep the surface hoed, and allow the plants plenty of 
moisture. Stake, pinch out, manure, and water tomatoes. Pinch back long 
runners of pumpkin and melon family. Sow autumn and winter varieties of 
cabbage and cauliflower. Plant out seedlings in cool weather. Sow French 
beans. Cease cutting asparagus beds, and top-dress with manure. 

Flower Garden. —Plant out dahlias and gladioli for autumn blooming. Lift 
and store spring flowering bulbs. Stake, tie, and train growing plants. Sow 
zinnias and asters. Layer carnations, camelias, daphnes, &c. Water well and 
keep the surface loose. Keep rose beds fairly dry. 

Vineyard. —Inspect young grafted vines (field or bench) and carefully 
remove any scion roots. Tie up young vines. Beware of cut worms on young 
vines—See Journals for July, 1911, and September, 1913. Tying up of bearing 
vines, if practised, should be completed early in month. Avoid excessive and 
indiscriminate topping, far too frequent in Victoria. Scarify, if soil is not suffi¬ 
ciently loose, and after heavy rain. Look out for oidium and repeat sulphurings 
on first appearance of disease. 

4 Cellar. —Fill up regularly and keep cellars as cool as possible. 
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CITRUS CULTURE IN VICTORIA. 

(Continued from page 654.) 

PART VIII.—DISEASES. 

By S. A . Cock, Orchard Supervisor, Bendigo and Northern District. 

The quantity and quality of the fruit depend on the health of the 
tree. If trees are starved, the fruit will drop, and the foliage assume 
a sickly appearance. The foliage should be of a lustrous green colour. 
Irrigate, cultivate, and manure. Deep-rooting trees properly irrigated 
have always a plentiful supply of moisture to draw upon, and the roots 
can perform their proper functions. Well-drained soils and suitable 
stocks, properly planted and cultivated, will reduce the liability to Root 
and Collar rot (Fusarium Iwionis ), the dread gum disease of the citrus 
grove. This disease is more prevalent on the lemon than the orange 
tree. It is a very difficult disease to combat. When the roots are 
attacked the tree begins to die back from the top, and the foliage assumes 
a sickly appearance, very often before there is any manifestation of 
disease on the bark above the ground. Generally, the disease begins on 
the roots and works upward to the collar of the tree. Examination of 
the roots will disclose dead and decaying bark which slimes off from the 
woody part of the root. With badly affected trees, but little can be 
done. The best plan is to dig them out, roots and all. Burn every 
part of the tree in the hole from which it is dug, and thoroughly lime 
the soil before planting another tree. In a mild form, if only one or 
two roots are affected, and the disease has not reached the collar or butt 
of the tree, the affected roots should be cut off, thoroughly dug out to 
the extremities, and the ground where they are dug from limed. The 
writer’s experience of this disease extends over twenty years in all classes 
of soils, and under all phases of culture, and the experience is that where 
trees are badly attacked there is no cure. Try to prevent it by planting 
15447. a 
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trees worked on suitable stocks. Have nothing to do with layers or 
cuttings; they are always weak and more liable to disease than seedlings, 
and seedlings of the lemon, as at present supplied, are more susceptible 
to disease than sweet orange seedliugs. Nurserymen should exercise the 
greatest care in the selection of stock and scion, using only the fittest— 
strong stock and fruitful scion. 

Sometimes only the collar of the tree is attacked. In this case the 
ruptured bark should be cut away as far as it extends to the roots, cut¬ 
ting back the diseased bark to the healthy green bark, and also cut away 
the gummy wood with a chisel or sharp knife, until the seat of gumming 
has been removed. This can be determined by allowing the affected 
portion to stand exposed for a couple of days. If gum is still oozing 
from the grain of the wood, as will be seen by streaks of yellow sour sap, 
the wound should be scraped and cut again, and so treated until the 
exudation (‘eases. When this ensues the wound should be treated with 
crude carbolic acid mixed with its own weight of water. It is generally 
safe to apply two dressings at an interval of a month, when, if the 
disease has been arrested, the bark will begin to grow toward the affected 
part. Should the trees be badly affected with Collar rot, that is, almost 
encompassing the butt of the tree, the tree is better dug out and burned, 
and the soil treated with lime. Properly drained soils are absolutely 
essential in guarding against Root and Collar rot. 

Bark-blotch (Ascochyta corticola) is easily distinguishable from 
Collar rot, as there is no gummy exudation at the point of attack. The 
bark is ruptured as in Collar rot, and in the early stage of attack, if 
examined under a magnifying glass, numerous pustules of the fungus 
will be found slightly elevating the ruptured epidermis. As the disease 
spreads the ruptured bark lifts off from the wood, and if not cheeked 
eventually causes the death of the tree. When attacked the trees die 
back from the top, and put on a sickly appearance. 

The treatment for the disease is to cut away the diseased bark to the 
healthy bark, and lightly scrape the surface of the wood, and treat with 
crude carbolic as recommended for Collar rot. In using carbolic acid, 
care should be used so that the vegetable tissues of the tree are not 
destroyed. The strength of commercial carbolic acid varies; therefore 
it is necessary to test the strength by practical demonstration. All im¬ 
plements used in cutting and scraping should be dipped in disinfectant 
after use, and all scrapings, chips, &c., should be gathered and burned, 
as the diseases are contagious, and may easily be carried to a healthy 
tree. 

The Root-rot Toadstool (Armillaria mettea) also attacks the Citrus 
trees. This disease can be recognised by the black, cord-like strands of 
mycelium of the fungus, with its branching net-work around the roots 
of the tree. The branching mycelium enters the roots, and forms a felt¬ 
like layer under the bark, and in time the disease causes the death of the 
tree. The first symptoms of this disease is a dying back from the top 
of the tree, and sickly appearance of the foliage. The fructification of 
this fungus can be observed above ground by clusters of toadstools pro¬ 
duced around the butt of the tree. 




10 Deo., 1913.] Citrus Culture in Victoria . 


715 


For the checking and eradication of this disease isolation is neces¬ 
sary, as the mycelium spreads through the soil in search of other vic¬ 
tims. Trees affected with this disease should be thoroughly dug out and 
burned in the hole from which they are removed. A deep trench should 
be dug round the tree to the outermost limit of its roots, making a ring 
round the affected tree, and all the soil inside this ring thoroughly turned 
over and saturated with sulphate of iron dissolved in water at a 
strength of 1 lb. to 5 gallons; or sulphate of copper at a strength of 1 lb. 
to 8 gallons. This fungus lives as a saprophyte on dead and decaying 
wood, and changes to a parasite on many of our orchard trees; hence it 
is always necessary to clear the soil of roots and stumps of forest trees 
before the planting of an orchard is entered upon. The writer’s ex¬ 
perience of this disease is that it is almost impossible to cure affected 
trees, and the best course to pursue is, as advised, to safeguard the ad¬ 
joining trees. 

Wither-tip (J’homa omnirora ).—The symptoms of this disease are 
the withering of the tips of the stem and leaves, or the “ Die back ” as it 
is called. Frost and cold winds may injure many shoots, but "Wither- 
tip is recognised by the greyish-brown discoloration of the leaves, and 
the dark brown or blackish blotching of the twigs, and brownish-black 
scab on the fruit. The remedies to be applied to prevent this disease 
are—encourage healthy root action, cut back all diseased parts to a 
healthy growth, spray with Bordeaux Mixture or copper soda, burn all 
primings, and avoid the use of organic nitrogenous manure, such as fresh 
stable manure, immediately around the tree, especially in the autumn, 
as this causes a soft growth of foliage particularly subject to disease. 

Black Spot (/*homa citricurpa); Scab of the orange and lemon 
(CladospuriutH subfusoideurn . Diplodia ciiricola , Sporodesmhun 
griseum); False Melanose (Cladosporum brunneo-atrum) ; Black Scurf 
{('oniothecium ), and various fungi, such as Pleospora disrupta and 
Diplodia destruens, enumerated under the general names of Leaf Scab, 
Blister and Curl—any of these fungi may attack the Citrus grove, and 
all are amenable to treatment by spraying with the fungicides 
mentioned. 

Sooty Mould (Capnodium citricolum) is always found in conjunc¬ 
tion with brown and black Scale ( Locanium ). Keep the trees free from 
Scale and there will be no Sooty Mould. 

The fungus diseases mentioned are the chief ones the grower will 
have to contend with in the orchard, and he should make himself tho¬ 
roughly conversant with them. Fungus Diseases of the Citrus , by D. 
McAlpine, contains coloured plates and explanations, and is obtainable 
from the Department of Agriculture, Melbourne. Price, 2s. 


Bordeaux Mixture — 

Sulphate of Copper, 6 lbs. 
Fresh lump lime, 4 lbs. 
Water, 40 gallons 


prepared as follows— 


Dissolve the bluestone in 20 gallons of water, and slake the lime into 
a paste, and make up to 20 gallons with water. When the bluestone is 
dissolved, and the lime taken up in the water, add the two together by 
pouring them simultaneously into a third vessel through a good strainer. 
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Spray on cool, cloudy days when the foliage is perfectly dry, and when 
the young growth on the tree has hardened. The formula given is 
winter strength; if using in the summer, use half the strength. 

Copper Soda Mixture — -» 

Sulphate ^ Copper, 6 lbs. { propare( i as follows- 
Washing Soda, 9 lbs. 

Water, 50 gallons J 

Dissolve the bluestone in 25 gallons of water, and dissolve the soda in 25 
gallons of water, and mix as for Bordeaux. The summer strength is 
6—9—100. 

Spraying is best carried out in early August, but if the fruit is af¬ 
fected, then summer and autumn spraying will be necessary. 

Rot, or Blue Mould of the Orange and Lemon.—This fungus is 
known under the name of (Penicillium digitatum). It is a disease only 
of the fruit, and is found chiefly in the packing and curing shed, and in 
packages of fruit. In the packing and curing sheds, or in the packages, 
the disease generally begins where two fruits press together, or on any 
bruised portion of the fruit. Navel oranges may be attacked in the 
orchard, the disease beginning at the navel end; it may also occur subse¬ 
quent to any wound on the surface of the fruit. Under favorable con¬ 
ditions, the disease soon spreads. The conditions favorable to its de¬ 
velopment are moisture on the surface of the fruit sufficient to cause 
germination of the spores under right degrees of temperature, the range 
of which is extremely great, and can almost be said to be always favor¬ 
able. The spores gain an entrance to sound fruit by contact with spores 
produced on rotting fruit. The presence of moisture on the fruit is 
always necessary for the germination of the spores, consequently fruit 
removed after refrigeration should be immediately dried by quick venti¬ 
lation. Packing and curing sheds should also be thoroughly ventilated 
so as to carry off any moisture that may accumulate during the sweating 
process. The surest means of spreading this fungus is by piling 
diseased fruit in heaps in the vicinity of packing and curing sheds. The 
fruit should be destroyed by burning or burying before it reaches the 
blue mould stage. If fruit is wrapped in tissue paper it will be found 
efficient only within certain limits for preserving it from infection. 
When the temperature falls, the paper becomes moist, and this moisture 
is evaporated when the temperature rises, therefore by good ventilation 
the moisture will be carried off; on the other hand, should the fruit 
sweat, and the paper become very wet, owing to rapid decrease in tem¬ 
perature and bad ventilation, water will gather on the fruit; and if 
disease spores be present rapid germination of the spores will ensue. 

In packing and curing sheds cleanliness should be the first essential. 
All litter and rubbish should be destroyed by burning; and the sheds, 
along with all boxes, trays, &c., connected with them, should be tho¬ 
roughly fumigated with sulphur fumes. For this purpose the sheds 
should be rendered as air-tight as possible. 

In the summer, when there is no fruit in the sheds, they should be 
thoroughly opened and exposed to the influence of hot, drying winds. 
Cleanliness, dry air and sunshine are the enemies of Mould fungi. 

Chlorosis, or yellow and variegated leaves, is usually caused by a 
want of iron in the soil. Individual trees treated with sulphate of iron 
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in powdered form, at the rate of 3 lbs. to the tree, have done remarkably 
well afterwards. Iron in an available form is not always present in 
the soil, and a dressing every few years of 1 cwt. to the acre is of direct 
benefit to the grove; it enriches the colour of the fruit, and produces a 
deep green tint in the leaves. Sometimes there are other causes affect¬ 
ing the colour of the foliage, such as too free and gravelly soils, which 
dry out too quickly and do not retain sufficient moisture for the tree. 
JIardpan is another cause; also bad drainage, causing stagnation. All 
symptoms of disease should be inquired into immediately. 

Of Insect diseases affecting Citrus trees, the Red Scale (Aspidiotus 
aurantii) is undoubtedly the most troublesome. The insect itself is very 
tiny, yellow to brownish in colour, and is covered with a circular flat 
scale, grey to red and about the size of a pin’s head in the female, and 
red in colour and about one-third the size of the female in the male. 
The insect attacks the fruit leaves and bark, and the only effectual 
remedy for it is fumigation with hydrocyanic gas. 

Black Scale (Lecanium oleae ) is also a very troublesome insect; it is 
called the olive scale, and is very injurious to the olive tree, also the 
oleander. These trees, should they be growing near an orange grove, 
should be watched; and if scale is found, they should be treated by fumi¬ 
gation or sprayed with a scalecide. The olive scale is dark brown, 
almost black in colour, and hemispherical in shape, and attacks the 
leaves and bark chiefly. The secretion from the Scale (Manna or 
honeydew) is always indicated on infested trees by the black discolora¬ 
tion on the leaves, bark and fruit. Fumigation or spraying with resin 
wash will be found effective, and should be carried out in February or 
March, when the young scales are appearing. Dense foliaged trees are 
always more infested with Scale than trees with well-spaced branches, 
open to the admission of light and air. There are other varieties of 
Lecanium affecting Citrus trees; also the Cottony Cushion Scale (Icerya 
Purchasi) is sometimes met with. The same treatment is recommended 
for all. Trees affected with Scale soon become unprofitable. 

JResin Wash — 

Pesin, 20 lbs. 

Caustic Soda (TO per cent.), 7 lbs. 

Fish Oil, 3 pints 
Water, to make 100 gallons 

Place the resin, soda and oil in a boiler and add 20 gallons of water, 
and boil thoroughly over a brisk fire for about three hours, then add hot 
water occasionally, and keep stirring the mixture until diluted or made 
up to 50 gallons of hot mixture. Place this in the spray vat and add 
cold water to make up to 100 gallons. Cold water is not used while pre¬ 
paring the mixture. Keep the mixture well agitated while spraying, 
and use long gloves over the hands and arms. After using resin wash, 
all vessels, spraying machines, and nozzles should be washed out with 
cold water to prevent clogging for future use. 

Hydrocyanic Gas — 

Cyanide of Potassium, 98 per cent., 1 oz. by 
Sulphuric Acid (Common commercial), 1 oz. 

Water, 2 oz. fluid 
to every 180 cubic feet of space. 


generated and used 
as follows— 


| prepared as follows— 
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The ingredients are placed in a glazed earthenware or enamel vessel of 
fair size, and the tree covered with an air-tight tent to hold the fumes 
generated. 

Briefly, the method is as follows:—The tree is first covered with the 
tent, and the edges secured on the ground by covering with earth. On 
the windward side, the operator places the generating vessel under the 
tent, and places the water in the vessel, then the sulphuric acid is slowly 
added, and last of all the cyanide; the tent is secured, and the fumes 
allowed to generate for about 45 or 50 minutes. This work is best 
carried out at night, or on cool, cloudy days. The foliage of the trees 
must be perfectly dry, otherwise burning will result. Simultaneously 
with dropping the cyanide in the generating vessel, a piece of bagging 
should be thrown over the vessel to spread the fumes, and prevent burn¬ 
ing of the foliage immediately above the vessel. Cyanide should be 
used in coarse pieces; the coarser it is the more gently the gas is gene¬ 
rated. If used too fine, the gas in generating spatters the ingredients 
outside the vessel. Hydrocyanic gas is a deadly fume, and great care 
should be exercised in its use. A complete article on quantities, tents, 
and size of trees, appeared in the June Journal of Agriculture, 1912, and 
growers would do well to procure this publication; also get an experi¬ 
enced officer of the Agricultural Department to instruct them in the use 
of the gas. 

Orange Aphis ( Siphonophoraf sp.), —This insect attacks the young 
tender shoots of the orange and lemon, causing them to wither, turn 
black and die off. The insects vary in colour, being greyish or dark 
brown and olive green colour in the wingless stage, and in the winged 
stage dark leaden grey, with the under wings clear and the upper wings 
with faint orange-coloured markings. Like all aphides, they multiply 
rapidly, and in some seasons do a lot of damage to the young growth of 
the trees. Spraying with Tobacco wash will be found effective in com¬ 
bating this pest, and it should be sprayed for as soon as observed. 

Tobacco Wash — ] 

.Refuse tobacco, 1 lb. I prepared as follows— 

Cold Water, 4 gallons J 

Soak the tobacco in the water for two days, stirring occasionally, then 
strain off the nicotine water and spray. In order to render the nicotine 
water adhesive, it will be found beneficial to add 1 gallon of water in 
which 1 lb. of common starch has been dissolved. 

In spraying for disease, use pumps provided with good agitators, so 
that the insecticides and fungicides will be in a constant state of agita¬ 
tion; this will insure proper mixing of the ingredients. 

The orchard must be kept clean to procure the best results, and at¬ 
tention to details, along with methodical management, will greatly 
minimize the risk from disease, both insect and fungi. 
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BEE-KEEPING IN VICTORIA. 

(Continued from page 660.) 

By F. 11. Beuhne , Bee-Expert. 

XIX.—UNCAPPING COMBS. 

Before the honey can be extracted from the combs of the modern 
frame hive, the wax caps with which the bees have covered the cells of 



Fig. 1.—Uncapping Combs into Simple Melter. 


honey have to be removed. This is done by means of what is known as 
an uncapping, or honey, knife—a stout knife 8 to 12 inches in length with 
two cutting edges, bevelled from one side, and an off-set handle. To 
uncap quickly and without damaging the combs, the honey knife should 
be as sharp as a razor and must be kept in hot water so that it will easily 
pass the comb surface on one side and the sheet of cappings on the other. 
Two knives may be used with advantage, so that while the operator is 
working with one, the other is getting hot for the next comb. There are 
several different knife-heaters, one of which, seen in the illustration 
(Fig. 3)? is heated by a small lamp. When a cappings melter is used, a 
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separate knife-heater is not required, the knives being hung into the hot 
water of the apparatus as shown on the left in Fig. 2. 

The uncapping of the combs and the extracting of the honey should 
be done as soon after the combs are taken from the hive as possible, if 
the weather is at all cool, unless a warm room is available in which to 



Fig. 2.—Uncapping into Patent Cappings Reducer. 

keep them. Combs uncap and extract best at the temperature they are 
in a hive crowded with bees. 

There are different ways of uncapping combs, cutting upwards or 
downwards, crossways of the frame or lengthways; but in each instance 
the bevelled edge of the knife is towards the comb, the severed capping^ 
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passing over the broad face of the knife. The majority of operators use 
the upward stroke; the frame is placed on end over the cappings recep¬ 
tacle, the knife is started at the lower side bar of the frame and with a 
slightly sawing motion drawn upwards, the top and bottom bars of the 
frame acting as a guide to the bevel of the knife, if a long one is used. 



Fig. 3.—Uncapping Can. Wrong way of holding Comb. 


To prevent the severed cappings falling back against and sticking to the 
surface of the comb, the frame should be tilted slightly forward, as in 
Fig. 2. Before returning the knife to the hot water it should be drawn 
across the edge of the wooden frame support to free it of honey and wax. 
The hand holding the frame should be kept back behind the wood of the 










7 22 Journal of Agriculture, Victoria. 110 Deo., 1913. 

frame, as in Fig 1, to prevent cutting it should the knife slip at the end 
of the cut. Uncapping, as in Fig. 3, is likely to result in damage to 
one’s fingers. To keep the honey knife in good order, the edge used for 
uncapping should not be utilized for trimming burr combs off top or bot¬ 
tom bars where nail-heads are likely to be met. The knife should not be 
left in the heating water during intervals in the work; and when being 
sharpened should be ground from the bevelled side only, and brought to a 
fine edge with an oil-stone. 

A receptacle into which the cappings drop as they are shaved off the 
combs is necessary. The simplest form consists of a vessel with a per¬ 
forated bottom through which the honey drains into a lower receptacle. 
For larger apiaries a trough, with a perforated false botton an inch above 
the real one, and a honey gate at one end, will be found more serviceable. 
It should be large enough to hold the cappings of a day’s work, as they 



Fig. 4.—New Perfection Oil Stove for Heating Capping Melters. 


drain very slowly; they should be broken up and worked about now and 
again to hasten draining. In Fig. 3 an uncapping can is shown, the 
honey from the cappings drains through a wire screen and is drawn off 
through a honey gate at the bottom. 

Even when allowed to drain for several days, a considerable amount 
of honey remains in the drained cappings, and although this is recovered 
when the material is melted down for wax, it is dark in colour and of a 
waxy flavour. The drained cappings are usually transferred to the solar 
wax extractor, a tin-lined box covered with a pane of glass facing the 
direct rays of the sun, and in which the wax melts and liberates the 
honey. Cappings are, however, awkward and slow to handle, and as the 
solar extractor does not work on cloudy or hazy days, accumulations occur 
during the busy season. By mean9 of cappings melters, all handling of 
this sticky material is dispensed with, the cappings are melted as fast as 
they are sliced off, and honey and wax separated. 
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Several different types of reducers, as cappings melters are called, are 
on the market. The simplest form is that shown in Fig. 1, and consists 
of two metal cans, one inside the other, with a space for water between 
them. It is heated from the bottom by a kerosene stove placed under 
the stand, a double wire screen prevents unmelted wax escaping by the 
outlet gate, while the honey knife is kept hot in an opening between the 
inner and outer can. Honey and wax flow out into the receiving vessel 
together, and separate owing to their different specific gravity. The wax 
is allowed to set on top of the honey, and thereby imparts a flavour to the 
latter. This apparatus is known as the “ Simple Cappings Melter.” 

For apiaries of fifty colonies and over it is best to have the “ Patent 
Cappings Reducer,” illustrated in Figure 2. It is composed of an 
outer and an inner metal casing forming a jacketed space for 
water between the two. Two opposite sides are connected 
transversely by square tubes set J inch apart forming a 
grid. This apparatus is made of copper, which is tinned 
where it comes in contact with honey or w r ax, while it is encased in 
wood to conserve heat. It rests on an iron stand, and is heated by a 
kerosene stove. The cappings, as they leave the honey knife, fall on to 
the grid of tubes, on which they quickly melt in contact with the hot 
metal, the resulting liquid passing through between the tubes into the 
receiving trav in the lower part of the machine. This receiver is made 
of stout tin, in the shape of a drawer, with a board front. At its lovrest 
point it connects with an elbow swivel tube on the outside, which is set to 
the correct elevation to keep the level of the liquids in the tray slightly 
below the wax outlet tube on the upper part of the receiver. Before 
commencing work sufficient honey is put into the receiver to cover the 
end of the honey tube inside the tray. As liquid wax and honey accu¬ 
mulate, and the level of the upper and outside end of the tube is reached, 
honey will commence to flow from the olbow T tube, while the liquid wax, 
owing to its lesser specific gravity, floats on top of the honey, and 
gradually rising overflows into a mould placed underneath the wax outlet 
tube in front of the machine. 

The elevation of the honey tube should be such that while a con¬ 
tinuous overflow of honey and wax .is maintained during uncapping of 
combs, both liquids should run from the machine free from impurities, 
the dross, of which there is a considerable quantity when old black combs 
are uncapped, should remain in the tray. Before uncapping the 
last super of combs the honey-tube may be slightly raised to force as 
much wax out of the wax tube as can be got out clean; when all the cap¬ 
pings have disappeared through the grid the honey tube is gradually 
lowered, and the honey allowed to run till the first indications of impuri¬ 
ties appear, when it is turned up. The cake of dross, which still con¬ 
tains a little wax, is removed from the tray when cold, sufficient honey 
generally remains to cover the end of the honey tube ready for further 
work. From what has been said, it will be seen that the well-known 
[T tube principle is employed to effect continuous automatic separation 
of liquids of different specific gravity; the receiver representing one arm 
of the tube and the elbow tube the other. 

A stove is needed to keep the water in the machine at boiling point. 
A Primus stove may be used, but, while it will work quickly, it will give 
rather too much heat when used in full blast, and requires occasional 
pumping up and pricking. The New Perfection Blue Flame Oil Stove, 
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illustrated in Figure 4, will be found the most satisfactory means of 
heating cappings melters. It takes somewhat longer than the Primus 
stove to bring water to the boiling point, but the heating power can be 
adjusted to a nicety, and, if handled according to the instructions sup¬ 
plied with it, requires no attention whatever. Under the Patent Cap¬ 
pings Reducer it is used without the iron stand supplied with it, so that 
the funnel may project through the circular opening in the top of the 
Reducer stand. Under this Reducer the stove rests on a support, as 
shown on the left of the illustration (Figure 4). For other purposes 
it is used in the stand shown in the centre. 

(To be continued.) 


FRUIT PROSPECTS FOR THE SEASON 1913-19H. 

P. J. Carmody, Chief Orchard Supervisor . 

To give some indication of the fruit crop for the season 1913-14 the 
reports of the district supervisors are given hereunder. The season at 
the outset gave excellent prospects of a good harvest, but boisterous and 
bitterly cold weather at the time of setting of the apples has had an 
injurious ffect on this particular kind of fruit. Even at the time of 
writing one cannot speak with any degree of certainty of the prospects; 
but, judging from the reports forwarded, an average crop can be looked 
for. In many cases striking evidence is offered of the advantage of 
having Jonathans mixed up with other varieties to influence their set¬ 
ting. The crop of apricots will be much heavier than last year, when 
the crop in the Groulburn Valley failed. Owing to the inclemency of 
the weather at setting, grave danger exists as to the freedom of the fruit, 
from Black Spot, particularly where thorough spraying has not been 
carried out. 

Prospects of the season’s fruit crop, 1913-14, in the Doncaster dis¬ 
trict. A. A. Hammond, Orchard Supervisor— 

Apples. —Good to very good. Jonathans very good. London Pippin and 
Rome Beauty just setting at time of writing. They promise a good setting. 

Apricots. —Heavy. Not much growli in district. 

Cherries .—Generally good. Early cherries light in some places. 

Pears. —Medium to good. Williams’ Bon Chretien light in many orchards, 
particularly on old trees that bore heavily last season. 

Peaches. —Medium to good. Early peaches light in some orchards; very light 
in Waiidin North. 

Plums. —Medium to good, Angelina light. Generally fair crop of leading 
varieties. 

Quinces. —Good. 

Strawberries. —Good. 

Prospects of fruit crops, season 1913-14. J. Farrell, Orchard 
Supervisor— 

Bay stmt cr. —Apples: All varieties medium to heavy. Pears: Williams* Bon 
Chretien, medium to light; Keiffer’s Hybrid, medium"; Napoleon and Howell, 
medium to heavy; other varieties, fair crop. Plums: Angelina Burdett, light; 
other varieties, medium. Peaches: Briggs’ Red May and Hale’s Early, light; 
other kinds, medium. 

Blackburn. —Apples: All varieties medium to heavy. Pears: Medium to 
heavy. Peaches: A fair crop. Plums: Medium. 

Brighton. —Apples: All varieties good. Pears: Williams’ Bon Chretien 
heavy; other varieties, medium. Peaches: Medium to light. Figs: Medium 
(first crop). 
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liurwood. —Apples: Jonathan, medium to heavy; others, a good crop. Pears: 
A good crop, except in places; Williams’ Bon Chretien, rather light. Peaches: 
Mostly light. Plums: A fair crop. 

Croydon .—Apples: Jonathan lias set well; Five Crown and Rome Beauty are 
also setting a good crop; other varieties mostly medium. Pears: Williams’ Bon 
Chretien, medium to heavy; Keiflfer’s Hybrid, medium to light; Howell, heavy; 
others, a fair crop. Peaches: Light. Plums: Medium to heavy. 

Emerald. —Apples: Five Crown and Koine Beauty are setting well. Jonathan, 
medium. Pears: Medium. Plums- Medium. 

Fern Tree Cully. —Apples: Jonathan, Reinette du Canada, Yates, Esopus 
Spit/enberg, heavy; others, medium to heavy. Pears: Williams’ Bon Chretien, 
heavy; Beurre Bose and others, medium. Plums: Medium to heavy. Peaches: 
Medium. 

Monbulk. —Apples: A fair crop. Pears: Light to medium. Plums: Wickson, 
light; Burbank, heavy; others, light to medium. Peaches: Light to medium. 
Nodaiines: Light. Kaspbeiries: All kinds heavy. Gooseberries: Roaring Lion 
heavy, as usual; others, medium to heavy. Currants: Red and white, heavy; 
black, light to medium. 

Uinywood. —Apples: Jonathan, a good crop; Yates, Esopus Spitzenberg, 
R\mer, Reinette du Canada, and others, good; Rome Beauty and Five Crown set¬ 
ting well. Pears: IveilTer’s Hybrid, light; Howell, Napoleon, Beurre Bose, Beurre 
Capiaumont, heavy; Williams’ Bon Chretien, medium. Plums: Medium to heavy. 
Peaches: Briggs' and Hale’s Early, rather light; other kinds, medium. Quinces: 
Medium to heavy. Gooseberries: Heavy. 

ISeoresby. —Apples: Most kinds, medium to heavy. Pears: A fair crop. 
Plums: Medium to heavy. 

I vnnont. —Apples: All kinds, medium to heavy. Pears: All varieties, a good 
crop. Plums: Medium to heavy. Peaches: Light. Lemons and oranges: 
Medium. 

Wandin. —Apples: Jonathan, medium; Sturmcr Pippin, Reinette du Canada, 
medium to heavy; Rome Beauty and Five Crown, setting well; others, light to 
medium. Pears: Williams’ Bon Chretien, light to medium; Beurre Bose, Beurre 
Capiaumont, Beurre Clairgeau, medium; others, light to medium. Peaches: 
York, medium to heavy; Comet, light to medium; Briggs’ Red May and Hale’s 
Early, rather light. Plums: Burbank, medium to heavy; Wickson, light; also 
Angelina Burdett; Grand Duke, Diamond and others, mostly medium. Oranges 
and Lemons: Medium to light. Quinces: Heavy. Loquats: Medium to light. 
Walnuts: Light. Almonds: Light. Mulberries: Heavy. Figs: Light (first 
eiop). Passion Fiuit: Light. Raspberries: Owing to favorable weather condi¬ 
tions, will be heavy. Blackberries: Heavy, loganberries: Heavy. Gooseberries: 
Heavy. Currants: Red and white, heavy; black, light. Filberts: Light. 

Wavcrley.- —Applet: All kinds, medium to heavy. Pears: All varieties, a 
fair crop. Plums: Medium. Peaches: Light. Lemons and Oranges: Medium. 

Fruit crop prospects at Arthur’s Creek, Bacchus Marsh, Diamond 
Creek, Kangaroo Ground, Keilor, Panton Hill, Queenstown, Research, 
Werribee, and Whittlesea, season 1913-14. E. Wallis, Orchard Super¬ 
visor— 

Apples. —Medium to heavy, average crop; Jonathans, heavy. 

Apricots. —Medium to heavy, average crop. 

Cherries. —Medium to heavy, average crop. 

Cooseberries. —Medium to heavy, average crop. 

Peaches. —Light crop. 

Pears. —Medium, average crop. 

Plums. —Medium, average crop. 

Quinces. —Medium, average crop. 

Fruit crop prospects, Goulburn Valley, season 1913-14. A. G. 
McCalman, Orchard Supervisor— 

Pears — 

The Williams ’ Pear is the only variety largely grown in the district. Blos¬ 
soming was almost invariably heavy, and up to the beginning of November 
the prospect of a heavy yield was excellent. Then, however, the bulk of the 
young fruits dropped. The crop will be on the light side. 
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Josephine de Malines. —These blossomed heavily. The yield will be good. 
Vicar of Winkfield .—The yields will be fair only, crops being patchy. 

Beurrc d'Anjou and L’lnconnue .—These will give heavy yields. 

Beurrc de Capiaumont. —Show good crops, but not heavy. 

Beurre Clairgeau. —Show light crops. 

Winter Xclis. —Show a medium crop generally; in some cases heavy. 
OanselVs Bergamot. —Show fair crops. 

Reiffer's Hybrid. —Show light crops. 

Apples — 

Jonathans. —These will be fairly good. 

Cleopatra .—These, also, will l>c fairly good. 

Dumclow's Seedling. — These are patchy; will give a medium crop only. 
Bismarck. —Show a light crop; blossom was poor. 

Ring of Pippins. —Patchy; medium crop only. 

Fire Crown. —Bloom was heavy, but many blooms are falling; will be only 
a medium crop probably. 

Home Beauty. —Bloom was heavy; will probably be a fair crop. 

Irish Peach. —Show heavy crops. 

Northern Spy. —Show heavy crops. 

Hcinctte dn Canada. —Show light crops only. 

Bibston Pippin. —Show medium crops. 

Votes 1 Pippin. —Show medium crops. 

Bymer. —Patchy; medium crops. 

Ben Dans. —flood crop. 

Plu ms — 

French Prune. —Promise heavy yields. This is the only plum extensively 
grown. 

Coe's Holden Drop. —Show good crops. 

Pond's Seedling. —Show good crops. 

Black Diamond. —Show good crops. 

Early Orleans. —Show good crops. 

Angelina Burdett .—Very light. 

(Sreen Cage. —Good crops. 

Prune Splendour. —flood crops. 

Japanese Hybrid Plums — 

All varieties yielding well. Cold. Holden Heart , W irk son, and Salsnma 
being chiefly grown. 

('her ties — 

The early varieties have been harvested, giving medium yields. Early 
Purple Huigne Early Lyons. 

Bedford's Prolific. —Will be heavy. 

Florence. —A medium crop. 

St. Margaret. —Light crop. 

T icy ford Biggareuu .—A good crop. 

Black Biggareau. —A good crop. 

Quinces — 

Apple Shape. —Show heavy crops. 

Pear Shape. —Show heavy crops. 

drapes , including Xante Currants and Sultanas. —These all promise excel¬ 
lently, but the bloom is not yet out. 

Summary — 

Peaches. —All varieties will yield heavy crops. 

Apricots .—Up to the present, the loss of fruit at stoning period is slight. 
The c'ro]) may be classed as good, though not heavy; Moorparks are patchy. 

Pears. —The yield will be on the light side, owing chiefly to the Williams’ 
not setting weli. 

Apples. —-The yield will be medium. 

Plum8 .—The yield will be heavy for both European and Japanese 
varieties. 

Cherries. —The yield will be fairly good. 

Quinces. —The yield will be heavy 7 . 

Qrapes, including Zante Currants and Sultanas .—Promise very well, but it 
is too early to judge. 
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Prospects of fruit crops for season 1913-14. W. P. Chalmers, 
Orchard Supervisor— 

Du noli if. Bet Bet , tit. Arnand .—Plums: Light. Peaches: Early, light; late, 
medium. Cherries: flood. Apricots: Heavy. Pears: Medium. 

Amphitheatre , Elmhurst . Eversley, Pomonal, tita well, Ararat. — Apples: Heavy, 
(■rapes: Heavy. Pears: (lood. Plums: Medium. 

Bars ham- (Quantong and Riverside).—Apricots: Early Oullins, heavy; late, 
canning, light to medium. Peaches: Light to medium. Plums: Hood. Apples 
and Pears: Hood. Crapes: Heavy. 

Prospects of fruit crops in the North-Eastern districts, season 1913-14. 
(\ F. Cole, Orchard Supervisor— 

Yackandandah and Beech worth Districts. — Apples: Medium to liglit. Pears: 
Light. Plums: Light. Japanese .Mums: Medium. Peaches: Medium to heavy, 
(’berries: Medium. Almonds: Medium to heavy. lemons: Medium to heavy. 
Walnuts: Promising well. 

liuiherylcn and Wahyunyah Districts. —Peaches: Medium to heavy. 
Apricots: Liglit. Cherries: Heavy to medium. Pears: Light. Apples: Medium 
to light. (Mums and Prunes: Light. Almonds: Medium. Nectarines: Medium 
to heavy. 

tiprinyhurst , Bat nmcartha. Wodonya , and Districts. —Peaches: Medium to 
heavy. Almonds: Medium to heavy. Apricots: Medium to light. Cherries: 
Medium to hoavj. Pears: Light. Plums and Prunes: Light. Nectarines: 
Medium to heavy. Apples: Medium to light. Lemons: Medium to heavy. 

A idea and Tatfanyatta Districts .—Apples: Medium to light. Pears: Light. 
Plums: Light. Japanese Plums: Medium to light. Peaches: Medium to heavy. 
Walnuts: Promising well. 

Eiiroa and titrathboyir Districts. —Apple*: Medium to light. Pears: Light. 
PeacheH: Medium. Lemons: Medium to heavy. Plums: Light. 

Most varieties of apples and pears carried a heavy crop last year. 
Although they showed well for this season, a light to medium crop is 
anticipated by growers. Plums and prunes set a light crop, although 
blooming well--also apricots. 

Prospects of fruit crops, season 1913-14, Pendigo and Northern dis¬ 
tricts. S. A. Cock, Orchard Supervisor— 

Apricots in all districts have set an exceptionally heavy crop, probably the 
heaviest on record in all varieties. 

Apples promise a fair to heavy crop. All varieties have a fair setting, and 
all districts promise well. 

Almonds are not largely grown commercially, but trees have set a good crop. 

Chcrnes have set a heavy crop in all varieties at Castlenmine and Bendigo. 

Currants .—Red, Black, and White have set a good crop. ^ 

Citrus. —Oranges and lemons are flowering well, and a good crop should result. 

(iooscherrics. —Campbell's Creek and Castlenmine arc the chief districts for 
this fruit, and the crop is very heavy. 

drapes promise a very heavy crop at Bendigo and the Murray districts. 

Peaches. —A heavy crop in all varieties in Bendigo and the Murray districts. 

Plums. —Probably the heaviest crop known in the Castlemaine and Bendigo 
districts in all varieties. 

Pears, —An extremely heavy crop has set in all districts; at Hareourt, Winter 
Nelis being probably the heaviest crop known. Hansel’s Bergamot 1ms also set a 
heavy crop. 

Quinces. —A heavy crop. 

titrate berries. —At Campbell's Creek and Castlenmine a heavy crop; also Ben¬ 
digo and Rochester. 

Tomatoes. —A record planting. There has been a total immunity from frosts, 
and the crop promises to be a very heavy one at Eehuca, Swan Hill, Kerang, 
Rochester, and Bendigo. 

.1/ iscellaneons. —Loganberries, Raspberries, Lotjuats and Persimmons have pro¬ 
mise of good crops where grown. 

It is estimated that fully 1,500 acres of orchard trees have been 
planted in this district this season, consisting chiefly of citrus (oranges 
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and lemons), peaches (chiefly cannng varieties), apples and pears 
(export varieties), apricots and plums, the latter including a large area 
of prunes. Generally speaking, the orchards are looking well, and the 
trees well and skilfully cultivated. 

The reports from Gippsland, Somerville and the Western District 
show that the crops are somewhat similar to the foregoing; and in no 
place are they promising as heavy as the past season, when a record crop 
was harvested. 


DIFFICULTIES IN MANAGEMENT OF CO-OPERATIVE CONCERNS. 

Harold G. Powell, General Manager of the Californian Fruit¬ 
growers’ Exchange, writes:— 

“A co-operative organization is more difficult to manage than an 
ordinary corporation. In the latter, the stockholders do not often 
take an active interest in its management, because they are not ex¬ 
perts in the business of the corporation. . . . 

“ There are two extremes in the method of managing a co-opera¬ 
tive organization of farmers; one is a method in which the manager 
becomes an arbitrary dictator in developing and executing the policies 
of the association similar to the method in many stock corporations; 
in the other, the directors establish the policies and execute them 
through a clerical assistant. Either system is almost certain to fail 
in the end. Neither is founded on principles that are adapted to a 
farmers’ co-operative organization. 

“ Between the two extremes lies the successful method of manage¬ 
ment. The manager who succeeds is he who holds the confidence of 
the directors and the interest of the members, and who shapes them 
into a working policy, who acts on matters of policy only after the 
approval of the directors, and who, at the same time, takes the 
initiative in the development of a progressive, constructive business 
policy for the directors to adopt. . . . Again, from the stand¬ 

point of the association itself, no co-operative organization can suc¬ 
ceed if the directors are unwilling to place its business management 
in the hands of a strong, aggressive, thoroughly experienced, well- 
paid man and to carry out all of its policies through him 
alone. . . . 

“ Of all the different factors that have been contributory, no single 
factor, unless it is the disloyalty of the members themselves, or the 
meddling of the members in the duties of management, has operated 
so strongly against the success of farmers’ business associations as the 
low salaried, inexperienced, incompetent managers selected by the 
directors to handle these organizations. 

“ This position is not a place to be filled by a popular local leader 
who has often failed in business, or who has been only moderately 
successful. There are many association managers of this type. 
They are 'good fellows,’ but they often stand in the way of real 
progress in the co-operative movement because they have none of the 
elements of leadership or do not possess convictions of a kind that lead 
to the up-lifting of the co-operative method.”— Co-operation in Agri¬ 
culture, pp. 36-39. 
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INSECT PESTS OF THE POTATO. 

(7. French, JrGovernment Entomologist . 

[This article appeared as an appendix to Mr. D. Me Alpine’s 
Handbook of Fungus Diseases of the Potato in Australia and their 
Treatment .] 

Introduction. 

Many of the insect pests of the potato known to science are found 
in Victoria, though, fortunately, we have not the dreaded Colorado 
beetle and some others which are prevalent in America and elsewhere. 
With the careful inspection and quarantine in Melbourne of all pota¬ 
toes arriving from abroad, growers have now less fear of new pests 
being introduced. Should any such appear it would be advisable to 
at once send specimens to the Department of Agriculture, in order 
that action may be taken for its suppression. 

Many native insects whose natural food is being destroyed as new 
land is brought under cultivation are turning their attention to the 
potato and other crops, so growers should always be on the alert. With 
the modern outfits, the spraying of crops is now an easy matter, and 
most of the chemicals used are obtainable at a reasonable price. 

Most of the insects described in the following pages are known to 
growers, and on this account their technical descriptions have been 
curtailed. 

THE POTATO TIIRIP. 

(Thrips (abaci , Lindemann.) 

During the last few years these destructive little insects (probably 
introduced from Europe) have caused growers considerable losses, and 
they are unfortunately on the increase. They attack plants of all 
kinds. 

If debris in sheltered places is examined during the winter months, 
the thrips will occasionally be found in great numbers. They are very 
slow in their movements, and a severe winter is the means of lessening 
their numbers considerably as they cannot stand cold wet weather. 

Where they have survived the winter the first warm day in October 
brings them out. They then appear in millions as if by magic. If the 
potato leaves are examined underneath the thrips will be found in all 
stages of development. The lower leaves of the plant are generally 
attacked first, and, as these are destroyed, the top ones are affected in 
turn. In a short time the whole plant shrivels up, and the potatoes are 
often only the size of marbles. 

In Victoria the life cycle of these insects is as follows:—Develop¬ 
ment of egg, 3 to 4 days; development of larva, 7 to 10 days; develop¬ 
ment of nymph, 4 days; total development, 10 to 15 days. In other 
countries they have taken as long as 47 days to develop. Should the 
weather be warm, the eggs will of course develop more quickly than in 
cold weather. They are deposited in slits or other well concealed posi¬ 
tions on the stems and foliage. 

Prevention and Remedies. 

The thrip pest is indeed a serious one, and growers will sooner or 
later be compelled to take united action against it, otherwise it will be 
almost impossible to grow good crops. 
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All debris , such as dried potato plants, weeds, &c., on potato fields 
should be gathered up and burnt. By this means the hibernating in¬ 
sects and their eggs will be destroyed. 

During 1910, Mr. G. Seymour, Potato Expert, and the writer carried 
out some experiments at Romsey against thrips. A Strawsonizer 
spraying outfit was used. This was fixed in a dray and worked very 
satisfactorily, the spray being forced up under the leaves so that the 
plants received a good soaking. Tobacco water was used with good 
results. This wash requires careful straining, otherwise it is liable to 
choke the nozzles of the pump, and that would leave many plants un¬ 
sprayed. The formula for tobacco wash is as follows:—Steep 1 lb. of 
tobacco in 1 gallon of hot water, and allow it to soak for 24 hours; boil 
1 lb. of soap in 1 gallon of water until the soap is dissolved; strain the 
tobacco water into the soap water; stir well, and make up to 5 or 6 
gallons. Use waste stems of tobacco. 

Benzole emulsion, a cheap preparation, costing about 4d. per lb. 
wholesale, has proved very effective. One lb. makes 5 or 6 gallons of 
spray, and every insect reached by this mixture is killed at once. Now 
that many motor spray pumps are on the market, the work of spraying 
can be done thoroughly and in a short space of time. 

Hellebore or a weak kerosene emulsion, has also given good results 
as a spray fluid. In America the use of lime in the following propor¬ 
tions has been highly recommended:—35 lbs. of lime to 100 gallons of 
water. In other cases, a stronger spray using from 50 to 75 lbs. of 
lime to 100 gallons of w r ater was used with the best results. 

The potato thrips and its control has been the subject of experi¬ 
ments conducted in America by Mr. Dudley Moulton. The results 
are detailed in Bulletin 80, published by the United States Department 
of Agriculture. Thrips w T hich attack other kinds of plants and trees 
may be combated by the same remedy which he gives for the potato 
thrips. From an extensive series of trials of various kinds of spray 
fluid, Mr. Moulton comes to the conclusion that, though tobacco leaf 
extract, one part to 50 of w T ater, is very successful, yet a more pene¬ 
trating and hence more effective material is got by making up the 
tobacco leaf extract with an oil instead of w r ith w T ater only. The oil 
spray is forced more easily than the water spray into the buds, and 
penetrates more readily the oily covering of the insects themselves'. 
The oil spray recommended is composed of:—Distillate oil emulsion, D/o 
to 2 per cent, solution; black leaf-tobacco extract, 1 part tc 60 parts of 
w r ater. The distillate oil emulsion is prepared as follows:—Hot 
water, 12 gallons; white oil or fish oil soap, 30 lbs.; distillate oil (23 
degrees, Baume), 20 gallons. The soap is dissolved in a kettleful of 
boiling water, and poured into the spray tank; the oil is then added, 
and the mixture is agitated violently, and sprayed under a pressure 
of 125 to 150 lbs. into other barrels. This stock solution is diluted 
before use with 24 gallons of water to each gallon of solution. 

As a deterrent against thrips, spraying with coal-tar water has been 
recommended. The formula is as follow’s:—Boil 1 lb. of coal-tar in 2 
gallons of water, and, while hot, add from 50 to 100 gallons of water. 

Several of the accompanying illustrations have been reproduced 
from The Destructive Insects of Victoria , by C. French, F.L.S., F.E.S. 
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Plate 1.—Potato Thrip (thrips tabaci Lindemaun). 

EXPLANATION OF PLATE. 

Fir. Fig. 

1a Female. Perfect Insect. Magnified. IV a. Larva. Natural size. 

11a. Perfect insect. Magnified. V. Potato stem, with foliage dying. Natural 

II Ia. Perfect insect Natural size. size. 
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Cut Worms and, Looper Caterpillars. 

These include a number of different but closely allied species vari¬ 
ously known as Cut Worm Caterpillars, Looper Caterpillars, Army 
Worms, Take-all Grubs, &c. 

Plate No. 2 shows some of the common cut worm moths, also two 
other species of closely allied Noetuids (night moths). In the Museum 
of Economic Entomology and Ornithology of this Department are 
specimens of all the Victorian Cut-worm moths, their eggs, and larvse. 
The collection may be inspected by all interested. 

Of those shown in the plates, the Silvery Moth ( Plusia argentifera) 
is at times destructive to potato crops in many parts of Victoria. 
Complaints from growers have also been received regarding the 
Agrotis (several species), Potato Looper Moth ( Plusia verticillafa ), 
Heliothis armigera f Leucania sp., and others. The cut worms are the 
larva? of these insects, and every year they are the cause of much de¬ 
struction on farms, vineyards, and gardens. Wheat, oats, barley, 
maize, vines, plums, tomatoes, onions, beans, cabbages, and potatoes are 
all subject to attack. 

Life History. 

Closely allied as they are in their habits of life, differences between 
individual members of this group are chiefly morphological. There 
are at least two broods of cut worms in a season, but further observa¬ 
tions will be necessary before the number is finally ascertained. The 
moths usually fly about at dusk, and deposit their eggs on any suitable, 
plant. The eggs hatch in a few days, and the young cut worms begin 
to feed at once, any kind of green food being greedily eaten by them. 

The cut worms vary in colour according to the species. Those of 
the Tomato Moth vary from green to yellowish, but most of the Agrotis 
are of a dirty greyish or light-brown colour, without hairs or spines, 
smooth, and greasy looking, often being of a similar colour to the 
ground in which they hibernate. Some of the cut worms feed both day 
and night; others rest during the day just under the soil, or under 
logs, stones, bark, bags, and rubbish, and feed only during night. 

They are fully grown in a couple of weeks, and are then ready to 
pupate. The pupa is of a dirty reddish-brown colour, sometimes 
almost black. After pupating, they remain in the ground, from ten 
to fifteen days during warm weather, before the moths emerge; in 
cold weather the period is much longer. 

Remedies. 

By the eradication of weeds and the burning of haulms and stems 
of harvested crops the cut worm evil may be greatly minimized, as by 
this means many eggs are destroyed. 

Growing crops may be treated in the following manner:—Place 
between rows of an infested crop or at short distances apart, bundles 
of any succulent weed or vegetable which has been previously poisoned 
by dipping it into a strong mixture of Paris green, 1 oz. to a bucket 
of water. The cut worms eat the poisoned plants, bury themselves 
and die. In hot dry weather the bundles should be put out after sun-, 
down. Correspondents have frequently inquired whether there is any 
likelihood of vegetables absorbing Paris green from bundles when 
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Plate II.—Cut Worm Moths. 


EXPLANATION OF PLATE. 

Tig. Fig. 

I. CMoridea obwleta, (Tomato Moth.) VI. Ayrolis xpina. v (Bugong Moth.) 

II Cirphis unipuncta. VII. Euplexia mgerrima. 

IIL Buxoa radians. VIII. Larva of A groin. 

IV. Penectania evengi. (Climbing Cut Worm.) IX. Larva curled up. 

V. Plmia argentifera. (Silvery Moth.) X. Pupa of Agrotu r. 

(Natural size.) 
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placed near the roots. I am assured by the Chemist for Agriculture 
that there is no danger, as Paris green is practically insoluble, and there¬ 
fore cannot be absorbed by plants. 

The poisoned bran mash has also been successfully tried, especially 
against the Silvery Moth, the larva" of which are so destructive to 
potato crops. In preparing the mash use one part, by weight, of 
arsenic, one of sugar, and six of bran, add sufficient water to make a 
wet mash. The mixture is usually made in a wash tub or half barrel. 
This is filled three-fourths full with dry bran, and there is added about 
5 lbs. of arsenic, which is thoroughly stirred through the bran with a 
spade or shovel; 5 lbs. of sugar are next placed into a pail, water is 
added, and the sugar stirred until it is dissolved. The sugar water is 
then added to the bran and arsenic, and the whole wt?11 stirred. More 
water is added, and the stirring continued until every portion of the 
mash becomes thoroughly saturated. The mixture should be placed 
around and through the crop, or at the foot of the tree, plant, or shrub 
infested, dropping it in the shade when this can be done. Both of 
these preparations should be kept out of the way of children and 
domestic animals. 

With regard to the efficacy of the poisoned bran mash, I have re¬ 
cently received the following letter from Mr. G. Ray, of Lindenow*, 
Gippsland:— 

The cut worms were very prevalent this season, but I have had great success in 
destroying them. 1 had a "crop of English barley, and, thanks to the use of the 
bran mash, I have just thrashed from 40 to 70 bushels per acre. The caterpillars 
were two or more inches deep in shady places, and I am sure that I would not 
have had any returns unless precautions had been taken. 

Mr. C. W. Malley, Eastern Province Entomologist in South Africa, 
reports excellent results with poisoned baits. He says:— 

It occurred to me that by cutting up all available green stuff (lucerne, barley, 
forage, rape, young succulent weeds, &c.) into small bits, say half-an-inch in length, 
it could be moistened with the poisoned sweet and then scattered broadcast over 
the lands with least labour and material. In this way it is distributed evenly, anti 
at such frequent intervals, that the cut worms are practically certain to find it 
before they do the plants. Their fondness for sweets induces them to fully engorge 
themselves with the bait, a fact which makes their destruction certain. There is 
also no danger to stock, for the pieces of bait are so small that nothing but 
poultry can pick them up, and it is not likely that even they will get enough to 
injure them. But, as a precaution, they should be kept from the lands where bait 
has been spread. 

During the past six months several additional experimental tests 
have been made with cut worms, and with satisfactory results. I >ee 
no special difficulty in the way of applying the following remedy on a 
large scale to lands planted with tobacco, maize, or other crops, and 
therefore call attention to it for the benefit of any who may have 
occasion to use it:— 

Method of Preparation. 

Arsenate of soda ... ... ... 1 lb. 

Treacle or brown sugar ... ... 8 lbs. 

Water ... ... ... 10 gals. 

Dissolve the arsenate of soda and the treacle in the water. In the 
meantime cut up lucerne, or other green stuff into small bits, and then 
moisten it with the poisoned sweet. Be careful not to make it too 
wet, or it will not scatter well when broadcasting. For the best results, 
the bait should be distributed a few days after the ground has been 
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ploughed, and all green succulent vegetation destroyed. The cut 
worms that are not injured in ploughing will then be on the surface 
again, and on account of their long fast, practically all of them will 
be prowling about in search of food. In this way, one application will 
probably be sufficient. If injury is noticed after the young maize 
plants appear, the application should be repeated. 

Where a spray is employed in place of poisoned bait, arsenate of 
lead has proved one of the best. By using this spray, growers in the 
Frankston and Cheltenham districts have saved their potato crops from 
the ravages of the Silvery Moth. Where cut worms are feeding in 
grass paddocks adjoining crops, it is advisable to spray a strip of the 
crop. After devouring the grass they move on to the crop, and, when 
they come to the sprayed portion, devour it greedily, and are soon 



Plate III.—Potato Looper Moth ( plusia verticillata ) (after W. W. Froggatt). 

1. Adult Moth. 2. Pupa. 3. Larva. 4. Cocoon. 

destroyed. If vegetables arc sprayed it is advisable to thoroughly 
wash them before using. 

The trench system is a simple and effective method of eradication. 
A trench or furrow should be either ploughed or dug around the erop 
towards which the cut worms are feeding. It must have clear cut 
sides; those nearest the crop should be undercut so as to prevent the 
cut worms from crawling out of the trench. Deep holes should be 
made in the trench at intervals of, say, 5 yards. When travelling to¬ 
wards the erop the cut worms fall into and crawl along the trench and 
ultimately into the holes. A few shovelfuls of earth, well rammed, 
will then speedily destroy them. Should the pest be already in the 
crop, it may be useful to run a few furrows through it to prevent it 
spreading. 
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Plate IV.—Ichneumons.. (Dark winged Ichneumon.) 

Beneficial Insects. Destroyers of Fotsto Insect Pests. 

EXPLANATION OP PLATE. 

Pig. Fig. 

I. and II. Rhyatta semipunetata, Male and Female. IV. Ophion ap . 

III. Pimpla iniricatoria. (Spotted black Ichneumon.) V. Ophion ap. 
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Another plan that answers well is to place a flock of sheep in the 
infested paddock adjoining the grass crop. The constant walking 
about of the sheep will destroy many cut worms. 

If cut worms are prevalent in gardens, rake the ground up close to 
the plants. By this means many of them are turned up, and if poultry 
are allowed to run over the ground very few will escape their notice*. 
They are also easily injured by the rake, and are then likely to be 
eaten by ants and insectivorous birds when exposed on the surface of 
the ground. 

Numbers of cut worms are destroyed by hymenopterous and other 
parasites. Very wet and cold weather also keeps them in check. 

POTATO MOTH. J 
(Lita solanella, Boisd.) 

According to various writers this destructive pest of the potato crop 
has been known in Australia since 1854, and has spread to all the States, 
It has caused considerable losses to growers, and is certainly the worst 
potato pest in the Commonwealth. 

Potato moths are usually more plentiful after a mild warm winter. 
There are two broods of moths. The first, the winter brood, may de¬ 
stroy the young plants and thereby ruin the crop. The moths of the 
second brood deposit their eggs on the potatoes themselves when the 
tubers are stored or are in the field. Occasionally, especially if pota¬ 
toes are grown in stiff soil, the moths will crawl down the cracks in the 
ground and deposit their eggs on the tubers. The eggs are usually 
from 20 to 30 in number, and hatch in from six to ten days. In sandy 
soil tubers are rarely so attacked. The young grubs, when hatched, 
usually feed upon the eyes of the potatoes; they then tunnel towards 
the centre of the tubers, causing them to become brownish-black, and 
inducing decay. Sometimes when the potato plants are fully grown 
the female moth deposits her eggs on the leaves. The young grubs 
feed on these, and afterwards gnaw their way down the main stalks, 
reaching the tubers below. Fortunately for growers the chrysalids of 
the potato moth are attacked by parasites, bacterial diseases, and 
climatic influences, which destroy great numbers. 

Life History. 

Eggs .—Very minute, of a white colour and glistening. 

Caterpillar .—When fully grown it measures about Yj inch long, 
and is of a faint pinkish colour, with a brown head. It usually 
pupates under the skin of the potato, and is surrounded or protected 
by dirt, excrement, &c. 

Chrysalid .—The pupa or chrysalid is dark-brown in colour, and is 
enclosed in a silken bag or cocoon. 

Moth .—The moth is small of a light brownish-grey colour, the size 
being:—body, about Yi inch in length; front wings, which are darker 
than the hind ones, female, about % inch across when expanded, male 
slightly smaller. The wings of both sexes are feathery or fringy, but 
this is not so pronounced in the male as in the female. 

Prevention and Remedies. 

Dead potato plants, discarded and small potatoes, and rubbish 
should be gathered and burnt. Old sacks and cases in which there 




738 


Journal of Agriculture , Victoria . [10 Dec., 1913. 


have been infected potatoes should be dipped into boiling water. By 
this means any grubs and chrysalids secreted in them will be destroyed. 

Seed infested with the grubs should never be planted, nor should 
ground where moth-affected potatoes were grown the previous year be 
used again for potatoes. Plant the seed deep, and keep) it well covered. 
The ground should be pressed firmly down, and it would be advisable 
to till it a second time. Never leave potatoes exposed in the field. 
When they are dug up they should be at once bagged and removed to 
the storeroom, where they must be placed in bins, pits, or any other 
receptacles where moths cannot get at them to lay their eggs in the eyes 
of the tubers. It is a common practice with many growers to simply 
heap the potatoes up in the storeroom without any covering, and to 
leave the doors wide open. It is no wonder that considerable losses 
occur. 

Trapping by means of lamps is of use in destroying the moths, which 
fly about at night. Procure an ordinary tin basin, and in this place a 
brick and enough kerosene to reach half-way up the brick, and on the 
brick a lighted lamp. The moths are attracted to the light, and, flying 
against the lamp, fall into the kerosene, which kills them. The basin 
could be placed on an ordinary box, such as a kerosene case. Several 
of these lamps could be placed in a field of potatoes at night time. 

When the moths commence to make their appearance, it is advisable 
to spray the crop with some arsenical spray, such as arsenate of lead. 
This will destroy the young grubs as soon as they commence to feed* 
A good arsenical spray is prepared as follows:—Boil 1 lb. of white 
arsenic and 2 lbs. carbonate of soda (crystals) in gallon of water for 
twenty minutes. Separately dissolve 7 lbs. of arsenate of lead in 1 
gallon of warm water. When both mixtures are cold mix them to¬ 
gether. Bottle into twelve 1-pint bottles, and use one bottle to 30 gallons 
of water. Mix the chemicals in wooden buckets. 

As many reliable brands of arsenate of lead are now on the market, 
and at a fairly cheap rate, the majority of growers may prefer to pur¬ 
chase the ready-made article instead of going to the trouble of mixing 
this excellent spray mixture themselves. 

In cases where spraying is expected spaces might be left between 
every few rows of potatoes for the horse drawing the spray pump to 
pass, otherwise many of the plants will be trampled down. During 
a recent spraying demonstration on potatoes, this oversight on the part 
of the growers was very noticeable. At the present time some excellent 
motor, automatic, and other spray pumps, specially designed for potato 
spraying, are on the market, the nozzles being made so that the whole 
plant may be thoroughly sprayed. Six or more rows of potatoes can 
be sprayed at the same time. Recent experiments by the writer and 
other officers of the Department proved the value of these pumps, which 
are now coming into general use. 

As the potato moth is proclaimed an insect pest under the Vegeta¬ 
tion Diseases Act, it would be advisable that the potato inspectors 
should inspect all storerooms in the country districts where potatoes are 
grown, and see that every precaution is taken by growers to protect the 
tubers from the ravages of this moth. One careless grower in a dis¬ 
trict can breed enough moths to ruin all his neighbours’ crops, and it is 
against such a grower that action should be taken. 
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J POTATO AND TOMATO WEEVIL. 

(Desiantha nociva, Lea.) 

This is a comparatively new pest of the potato, and was first re^ 
ported in December, 1908, from the Essendon district. Here it caused 
young potato and tomato plants to fall to the ground by eating the 
stems through at the base. It has now been found in many parts of 
Victoria, extending right into the Wimmera district. Like many other 
native insects it has forsaken its natural food, probably some of the 
native Solanums, and taken to potatoes and tomatoes. Various 
vegetables and garden plants are also attacked by it. 

The larva is of a light pea-green colour, and measures about a 
quarter of an inch in length. In the daytime it is usually found in 
the soil a few inches below the surface. When about to pupate it con¬ 
structs a cocoon made of soil, where it remains for a couple of months 
until it emerges as the perfect beetle. 

The beetle, which measures about a quarter of an inch in length, 
varies in colour from light-grey to dark-brown. Some specimens 
have a V-shaped mark on the wing cases, and two projections, one on 
each side of the wing cases. It is quite as destructive as the larva, 
and, like it, goes down into the soil in the daytime, and comes up to 
feed at night. The larvsB often feed in the daytime as well as at night, 
but the perfect insects rarely do so. It is a prolific breeder, and every 
possible means should be adopted to prevent its spread. It may be 
seen at all times throughout the year, and the damage done is con¬ 
siderable. 

Prevention and Remedies. 

All weeds, especially marshmallows, on land adjoining potato crops 
should be destroyed. This insect will eat almost any kind of weed, so 
it is necessary that these precautions be taken. Fortunately, in the 
arsenate of lead spray we have an excellent remedy for this pest. Ex¬ 
periments carried out by this Branch prove that by this means it can 
be kept in check. 

JASSIDS, LEAFHOPPERS OR FROGHOPPERS. 

These are small greenish-yellow insects, not unlike miniature 
cicadas, and about the size of the aphides on roses. They are very 
active, and can be seen in thousands on the leaves of all kinds of plants, 
now and again doing damage to the young shoots and foliage. Large 
numbers are often seen on potato plants. 

These insects do not seem to cause any noticeable damage, but, as 
they appear to be on the increase, it would be as well for growers to 
keep a strict watch for them. If found causing any damage it would 
be necessary to spray the crop with Benzole emulsion, 1 to 5 gallons 
of water. 

THE RUTHERGLEN BUG. 

(Nysius vinitor.) 

This is one of the many plant bugs found in Victoria, and it is prob¬ 
ably the most destructive. The perfect insects measure about 1 y 2 lines 
in length, the general colour being greyish to light brown; the wings, 
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Plate VI.—Potato and Tomato Weevil. { Desiantha nociva , Lea.) 


EXPLANATION OF PLATE. 

Fig. Fig. 

I. Perfect Insect. Natural size. VII. Larva. Natural sire. Side view. 

II. Perfect insect. Natural sire. Side view. VIII. Larva, Natural size. Side view. 

III. Perfect inseot. Enlarged IX. Pupa. Enlarged. 

IV. Perfect insect. Enlarged. Side view. X. Pupa in cocoon. Natural size. 

V. Larva. Enlarged. XI. Cocoon. Natural size. 

VI Larva. Enlarged. Side view 
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with the exception of a few dark line-like markings when closed, are 
transparent. It is a very active insect, and has a habit of dropping 
or flying to the ground when plants, fruits, &c., on which it is resting 
are touched. The bug is furnished with a rostrum or beak, with which 
it sucks the sap from the plants, and causes them to wither and die. 
In the summer it is seen actually in thousands on potato and other 
crops, garden plants, &c., thereby causing growers considerable loss. 



The ‘ i Fleming ” Automatic Potato Sprayer. 



Improved Automatic (i Doncaster M Sprayer. 

Plate VIL—Type of Spray Pumps in general use for spraying potato crops. 


Some years ago, the first specimens of this insect were sent in from 
Rutherglen, hence the name Rutherglen bug. At that time, the insects 
were doing much damage to vegetables, tomatoes, potatoes, and to all 
kinds of fruit. Various experiments were carried out by Mr. C. 
French, senior, for the suppression of the pest, and good results were 
obtained by using the Benzole emulsion spray. At that time no motor 
spray pumps were available, and spraying the potato crops with hand 
pumps was a tedious proceeding. 

Prevention and Remedies. 

See treatment recommended for thrips. 
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Plate VIII.—Rutherglen Bug. {Nysius visitor.) 

EXPLANATION OF PLATE, 
rig. Fig. 

I* Branch of cherry tree, with fruit ami III. Perfect Ins.X't. Upper view. Magnified 

insects. Natural site. IV. Head of adult insect. Magnified. 

II. Perfect insect. Under view. Magnified. V. Perfect insect. Natural size. 
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WIRE WORMS. 

There are a considerable number of species of wire worms found in 
Victoria. They belong to the family of Elat critic . The mature insects 
Jack, Click, or Flip Beetles, from their peculiar 
habit of springing into the air with a click, should 
they fall on their hack. 

The wire worm, which is of a dark-brown shin¬ 
ing colour, varies from £ to nearly 1 inch in 
length, being usually about as thick as a match. 
The body is cylindrical, rather flat, compressed at 
the head and pointed behind ; each of the first, 
second, and third segments of the thorax carries a 
pair of short legs. Wire worms have powerful 
mandibles or jaws, which are well adapted for 
biting roots. The insects vary in length from 
^ to 1{ inches, the colour being generally dark 
brown or approaching light black. 

growers in Victoria this pest does not appear to 
make much headway, no doubt owing to its natural enemies. A bad 
outbreak occurred some years ago in the Ballarat district, and caused 
growers much concern, but the trouble has not recurred. The aecom- 



Plate X.—Potatoes damaged by Wire Worms. 


are known as Skip 



Plate IX.—Wire 
Worms. 

(Natural Size.) 


Fortunately for 


panying photographs show how the larvse of these beetles destroy the 
potatoes. 

Prevention and Remedies. 

One of the best methods of keeping wire worms under control is 
to cultivate the ground frequently and thoroughly, toning it over and 
exposing the insects so that insectivorous birds can clear them off. 
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Plate XI.—Victorian White Ant. (Termes lactis, Froggatt.) 


EXPLANATION OF 
f lg. Fig. 

I. jPortton of orange root attacked by white IV. 

ants, showing insects at work and damage 
done. Natural size. V. 

II. Portion of vine stem attacked by white VI. 

ants, showing insects at work and damage VII. 
done. Natural also. VIII. 

III. Transverse section of orange root des- IX. 
troyed by white ants. Natural size. _ X. 
15447. 2 A 


PLATE. 

Transverse section of vine root showing 
damage done by white ants. Natural size. 
Male, with wings folded. Natural size. 
Male, with wings extended. Natural also. 
Wo? ker. Natural size. 

Soldier. Natural size. 

Queen. Natural size. 

Head of “ Soldier White Ant,” showing 
the powerful jaws. Magnified. 
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Frequent harrowing will also keep them down, as by this means the 
wire worms are injured, and never reach the beetle stage. Poisoned 
baits are sometimes used with good results. These are made by cutting 
a few turnips, carrots, or potatoes into small pieces, soaking them in 
arsenate of lead, and then putting them into the soil. 

Vaporite is a useful remedy. (For treatment and quantity to use, 
see under Victorian White Ant.) 

Mammal Insecticide worked into the soil has given good results. 

THE VICTORIAN WHITE ANT. 

(Termcs lactis, Froggatt.) 

The so-called White Ant, which has no affinity to the true ant, is 
exceptionally common in many parts of this State, and its depredations 
are unfortunately well known. It is a destroyer of timber and fur¬ 
niture, as well as apricot, plum, and other fruit trees, vines, potatoes, 



Plate XII.—Potatoes showing damage caused by White Ants. 


&c. When a fruit tree is badly attacked by white ants the bark tends 
to change colour, and assume a sickly appearance. 

Fortunately for potato growers this pest does not seem to make 
much headway, but at the same time it should be watched, for when 
once our native insects leave their natural food there is no telling what 
damage they may do. The white ants are small and of a yellowish- 
white colour, and in general appearance, not unlike tree ants. They 
inhabit structures known as termitaria, which are mounds or hillocks, 
in old roots of eucalypts and other trees. The plate gives a good idea 
of the various phases of the white ant and its workings. 

Prevention and Remedies. 

When it is intended to form a potato field, the first thing to be done 
is to have all old stumps and roots of trees removed and burnt. I have 
seen in many fields numbers of old stumps and roots of trees left, and 
on examination found them to be full of white ants in all stages. 
Where they are allowed to harbour they are liable to attack potatoes, 
so the necessity of destroying their breeding places is obvious. A 
careful grower has very little to fear from the attacks of white ants 
if this precaution is taken. 
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When taking out old stumps many white ants are likely to fall into 
the holes caused by their removal, and in such cases it is advisable to 
pour a cupful of bisulphide of carbon into each hole; cover it imme¬ 
diately, and stamp the soil well down. The fumes of the poison will 
destroy the ants. When using this chemical great care must be taken 
that no lights are placed near it as it is highly inflammable. 

Another plan is to dig Vaporite into the soil, which is then pressed 
firmly down. The quantity to be used varies with the character of the 
soil; light soils require a lesser amount than heavy ones. The lighter 
the soil the more easily is the mixing effected, and the more easily will 
the gas penetrate. The quantity of Vaporite used is generally at the 
rate of 225 lbs. per acre for light soils, and about 350 lbs. for heavy 
soils, but for filling holes these quantities would be exceeded. 

Mann rial Insecticide worked into the soil has given good results. 


MILLEPEDES. 

Millepedes are closely allied to insects, but belong to another class 
(Myriapod a , which includes centipedes). The body is crustaceous. the 



Plate XIII.—MiUepedes. 


Fig. 

1. Millepede. Magnified 

2. Natural size of No. 7. 

3. Millepede. Magnified. 

4. Natural size of No. 5 


KX PLAN ATI ON OK PLATE. 

Pig 

6 Millepede. Magnified. 

ft. Antenna or horn of Millepede. Magnified. 

7 Millepede. Magnified (after Ornierod). 


antennae or feelers seven-jointed, and the first segment of the body has 
the form of a little shield. The feet are numerous. 

The eggs are laid in the ground amongst vegetation, &c. The 
young Julidfe (Millepedes) live two years before they are perfect, dur¬ 
ing which time they grow and change their skin five times. They main¬ 
tain the same appearance throughout, excepting for an increase in the 
number of legs. 

Millepedes are both herbivorous and carnivorous in their habits. At 
times they attack young potato plants when just sprouting under the 
soil, and on that account are mentioned here. In some localities in this 
State they do a certain amount of damage to other crops as well as 
potatoes. 

Manurial Insecticide worked into the soil has given good results. 
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Prevention and Remedies. 

One of the best remedies is to thoroughly cultivate the land. Re¬ 
move and destroy all rubbish under which they could shelter. When 
they are in the ground Vaporite has given good results. The Vaporite 
should be well incorporated with the soil to a sufficient depth when the 
ground is cultivated. (See further particulars as to quantity to use 
under Victorian White Ant.) 

Mr. W. E. Collinge, M.Sc., Birmingham, in his First Report on 
Economic Biology, states that the following remedy has proved very 
successful. In flower beds, dig out a hole sufficiently large to contain 
the fist and wrist; fill with bran, and cover with water. After two or 
three days pour on to the bran boiling water. The contents of two 
such holes were examined after treatment, and were found to contain 
2,448 and 1,703 dead millepedes respectively. 


WOOD LICE, SLATERS, OR SOW BUGS. 

This pest is destructive to potatoes, both in the field and when stored 
in pits. Wood lice are not, strictly speaking, insects, but as they cause 
considerable damage they are included in this article on potato insect 
pests. 

Wood Lice belong to the Crustaceac, a prime division of Arthropods , 
which includes lobsters, crabs, shrimps, prawns, &c. The common wood 
louse is mostly nocturnal in its habits, retiring during the day under 
stones, debris , old bags, bark, and, in fact, almost any kind of hiding 
place that is accessible, and coming forth in the evening to feed. It 
has a peculiar habit of contracting itself into a ball when disturbed. 
The eggs are very small, shining, and pale yelow-white in colour; they 
hatch rapidly under suitable conditions. 


Prevention and Remedies. 

Do not allow any debris , old bags, logs, &e., to lie about on fields 
where it is intended to plant potatoes, as the animals may lodge there. 

Traps .—Cook in a solution of arsenic a piece of parsnip, beetroot, 
or potato, and place it in the haunts of the wood lice. They will eat 
this greedily. 

Mr. A. M. Lea says— 

They can be trapped in large numbers by placing empty boxes (or bones on top 
of old sacks) at the side of the garden, and into these the wood lice will creep on 
the approach of day. 

Should the wood lice be in the ground it would be advisable to 
treat the soil with Vaporite before sowing. Recent experiments con¬ 
ducted by the writer with this material proved very satisfactory. The 
Vaporite was well worked into the soil amongst the wood lice, and after 
a few days an examination of the ground showed the wood lice to be 
quite black, the gas from the Vaporite having destroyed them. 
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LAMINITIS OR FOUNDER. 

By R. N. Johnstone , B.V.Sc. 

[In fin article which appeared in the Journal of Agriculture , 
Victoria, for February, 1013, “Wheat Gorge in Horses ” was dealt 
with. As Laminitis often follows an overfeed of grain, this article is 
now published as a continuation.— Editor.] 

Laminitis arises from a variety of causes, among them an overfeed 
of grain such as wheat, barley, maize, rye or new oats. New grains 
give rise to this trouble more frequently than grain which has been 
stored. Laminitis may also arise from overwork, or from standing for 
long periods—as on a ship voyage—and we get it as a sequel to diffi¬ 
cult parturition, to pneumonia and other inflammatory diseases. The 
outer portion of the foot of the horse is composed of a horny box—the 
hoof. The inner surface of the hoof carries a number of leaf-like pro¬ 
jections which project inwards and upwards, and are known as horny 
lamina?. Fitting into the projections between the horny lamina? are the 
sensitive lamina*, which serve to join the hoof to the bony portion of 
the foot and to carry the weight of the body. These lamina?, which are 
longer and stronger in front, carry blood vessels and nerves, and are 
very sensitive, corresponding somewhat to the quick of the human nail. 
Laminitis is an inflammation of the sensitive lamina?, and the conse¬ 
quent. swelling causes pressure and pain. 

The first symptoms of laminitis are those of fever, the temperature 
goes up several degrees, breathing is short and hurried, the mucous 
membranes of the eyes and nostrils are red, the mouth is dry and hot, 

and the* urine scanty. As yet the walk is sound; but while standing 

the horse will lift first one foot, and then the other, replacing them on 

the ground almost immediately. This paddling movement is kept up 

almost continuously. Within a few hours the pain in the affected feet 
becomes greater, and it is with difficulty that the horse can be induced 
to move. When the animal is compelled to move, the feet are shuffled 
forward in a cautious manner, and the weight is thrown on the heels. 
The uffected feet feel hot to the touch, percussion with a hammer gives 
rise to great pain; and any attempt made to lift a foot is useless, the 
pain being so great that the animal is unable to bear extra weight on the 
opposite foot. When all four feet are affected, the animal puts the 
fore feet out in front of him, and the hind feet are put underneath the 
body as far as possible, the object being to throw most of the weight on 
the heels, where the pain is not so great. When the front feet alone 
are affected, the animal stands in the position just described, and throws 
as much weight as he can on the hind feet. When the hind feet only 
are a fleeted, the animal gets all four feet as close together under his 
body as he can, the weight as far as possible is thrown on the front feet, 
while the hind feet are carried forward and placed on the heels. As 
might be expected, the pain is not so great when the animal is lying 
down. Strange to say, however, in most cases the animal persists in 
standing, but once down it is difficult to persuade it to rise again. Mild 
cases of laminitis if carefully treated recover in three or four days, the 
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fever subsides, the appetite returns, and the walk becomes easier. Cases 
recovering so soon as this do not seriously alter the shapo of the foot. 
When recovery is delayed longer than this, although the animal may be¬ 
come perfectly sound, the wall of the hoof will always show rings, and 
the sole will be slightly flattened. In more serious cases, the sensitive 
and horny lamina' separate—particularly at the toe—and the whole 
weight is thrown on the sole, causing dropped sole and permanent lame¬ 
ness. Occasionally the pedal or coffin bone penetrates the sole and 
comes in direct contact with the ground. If treatment should be com¬ 
menced in the early stages, before acute lameness is shown, remove the 
shoes from the affected feet, cut or rasp the walls down until the foot is 
bare. The object in doing this is to bring the sole as near the ground 
as possible, so that when the animal is walking or standiug the ground 
will support the sole, which will take more than its usual amount of 
weight and thus relieve the strain from the wall and the sensitive 
lam in® attached to it. When lameness is acute, it will be almost im¬ 
possible to do this while the horse is standing, owing to the animal being 
unwilling or unable to stand on three feet. The sole should not be 
pared or thinned in any way; it requires all its strength to carry the 
extra weight which will be thrown on it. Bleeding from the toe or 
coronet should not be allowed, because wounds in these localities are ex¬ 
tremely difficult to keep clean, and so are liable to become septic and 
cause serious complications; and the amount of horn cut away when 
bleeding at the toe is attempted weakens the sole more than is advisable. 
Bleeding from the jugular vein is allowable, but never more than a 
gallon of blood should be removed. Odd water should be applied to the 
feet. When a suitable water course, pond, or other expanse of shallow 
water is at hand, the animal should be kept standing in it; or, if pos¬ 
sible, walked about in it. When suitable apparatus is available, a con¬ 
stant stream of cold water over each foot from a rubber hose is bene¬ 
ficial. If lameness is not severe, the animal should have walking exer¬ 
cise from half-an-hour to an hour and a half three times a day on soft 
ground. While it may be difficult to get the animal to move at the 
start, the action will improve with exercise. Between times a cold foot 
bath should be given. 

In the early stages of the trouble, while fever is a prominent 
symptom, give Tincture of Aconite, f drachm, three times daily. Many 
animals will take this in their drinking water. Nitrate of Potash, i 
drachm, and Epsom Salts, 2 ounces, may also be given in the drinking 
water. Complications to be looked for are pneumonia and suppuration 
in the affected feet. In the latter case, the pus which develops in the 
foot should be liberated. The necessary operation and subsequent 
treatment should be carried out by an experienced veterinarian. 

Good nursing is very necessary in these cases. During the first stages 
of the disease, a light and easily digested diet should be allowed—bran 
mashes, roots and green food when available—the water supply should 
be ample, the body should be warmly clothed, and if treated in a box the 
animal should get plenty of fresh air. A good supply of bedding should 
be given, but long straw should be avoided, as it rolls up in front of the 
animal and prevents free movement. Chaff, tan or sand is much more 
satisfactory in these cases. 
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THE FRUIT TRADE OF VICTORIA. 

ITS PRESENT STATU8 FROM A COMMERCIAL STAND-POINT. 

PART X.—PACKING— continued. 

{Confumed from page 705.) 

By E. Mocking, Senior Fruit Inspector. 

A Plea for the Introduction of the Diagonal-numerical System 
of Pac king Apples — continued. 

Packing in the Australian Case. 

The Australian export so-called “ dump ” ease may be utilized for 
diagonal numerical packing of apples, and the list of packs shown 
hereunder have been worked out by Mr. C. D. Samson, who has kindly 
submitted them to the officers of the Department. They have been 
tested and found quite applicable. The Australian case is suitable for 
packing the larger sized apples. Concerning the smaller sized apples, 
the American case is much better suited for packing these than the 
Australian ease, and in most other respects it lends itself for general 
purposes of packing to greater advantage than the Australian ease, as 
will be shown hereunder in the summarized comparison of the two 
cases. 


Schedule of Different “ Packs Adopted for Packing Apples in 
the Australian Export Case under the Numerical System. 
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Note.—T he “ packs ” marked thus (*) are packs containing tiers with alternating numbers, Hie same 
as those shown in the schedule of packs for the Canadian cose. The principle of the method applied to 
these is the same as that which applies to the alternating pack in the Canadian cases, with the exception 
of course, that more tiers in apples of the same diameter go to the Australian case tlian can be packed 
in the Canadian case. Plate VI. will serve to illustrate the principle. 
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Relative Merits of the Canadian and Australian Case Compared. 

Many of our exporters who have seen the Canadian case raise the 
objection that, owing to the non-rigidity of the tops and bottoms, more 
bruising would be likely to take place in the handling during 
transportation than would occur to fruits packed in the Australian 
case. A little thought will show, however, that such a contingency 
is more apparent than real, as the rigidity of the outer covering does 
not save the contained fruit if dropped or thrown down violently; 
in fact, the rigidity of the eases is, under such circumstances, a draw¬ 
back. A tightly packed case of fruit put up in a non-rigid box 
permits no “ give ” in any part of such package when subjected to 
jolts, excepting the cells of the fruits, which, taking the packages as 



Fig. [O). Fig. [b,. 


Plate VI. 

2X1 pack, 2} tier*, 6-5 rowa — 17 and 16 rows to alternate tiers, 5 tiers to case = 83 apples. 

(a) 2nd and 4th tiers, 16 apples to tier ; (6) 1st, 3rd, and 5th tiers, 17 apples to tier, 

a whole, are the only portion of such package of a fragile character. 
Briefly, this is an exemplification of the old adage concerning the 
chain and its weakest link, and the weakest link in a packed case of 
fruit is the cells of the fruit. The ideal to be aimed at, therefore, 
is to provide a package which will allow any sudden pressure brought 
to bear upon these cells to be transferred to the outer package itself 
in order to minimize the strain upon the cells. The Canadian case 
seems to “ fill the bill ” better than the Australian case, as the fruits, 
when under rough handling, would not meet with direct resistance 
either from each other or from the sides of the case itself, and there¬ 
fore would receive, on this account, a minimum of bruising. For 
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example, if a severe blow or pressure be given to the top of the Cana- 
dian case, a corresponding amount of “ give ” takes place in the 
bottom of the case, and thus the effect of the pressure on the top is 
greatly minimized. At any rate, our aim should not be to try and 
make a case to suit our handling, but should be to try and make our 
handling suit our case. It is the practice in Canada and the United 
States of America to line the cases with lining paper cut to the follow¬ 
ing dimensions:—19% inches wide by 26 inches long. Two sheets 
are used to line the case, the first sheet being placed in the case in 
such a way as to cover slightly more than half of the bottom and all 
of one side. The second sheet is similarly placed on the other side 
of the ease. When the case is packed, the paper is folded over so 



Fig. (a). Fig. (5). 

Plate VII. 


(a) 2X2 packs, 3$ tier (b) 3X2 pack, 3J tier 

7-6 rows, 6 tiers 6-6 rows, 7 tiers 

to case = 156 apples. to case « 210 apples. 

as to completely cover the top of the fruit. In some respects this 
lining of the case may be considered a disadvantage through prevent¬ 
ing free air circulation. It has the advantage, however, of keeping 
the wrappers of top tier of fruit clean and dry, and adds to the 
attractiveness of the package when opened. 

In many respects, other than those mentioned above, our present 
case falls short of requirements. The hardwood of which it is com¬ 
posed does not lend itself to cutting to sizes of uniform thickness, and 
makes it very difficult to standardize the thickness o? the tops, bottoms, 
ends, and sides. It thus renders the matter of obtaining a uniform 
outside measurement very difficult, and operates against fixing a 
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standard quantity of cases which should go to the ton for shipping 
purposes. The case is also far from being an ideal one in the way 
of attractiveness, and does not lend itself to effective marking from 
an advertising point of view. This is a matter which our growers 
should consider, as it would appear that, so far, they have not realized 
the utility of the “ gentle art of advertising ” to anything like the 
extent that the growers in North America have done. Plate VIII. 
shows a cheap, efficient, and attractive label reproduced from a case 
of apples exported to this State from the Wenatchee Fruit-growers’ 
Association, Washington, U.S.A. A plea that is often put forward 
in support of the use of Australian hardwoods in the manufacture of 
our fruit cases is that such action encourages the development of a 



Plate VIII. 

Label on American case of apples 


local industry. It should be remembered, however, that the manufac¬ 
ture of fruit cases from our hardwoods is, from an economic point of 
view, putting this timber to a use for which it is not best suited, as it 
may, and should, be put to more valuable use, such as in the manu¬ 
facture of furniture, office fittings, &c. The only serious objection 
to the Canadian case is that, by reason of the bulge in the tops and 
bottoms, some waste space is caused in stowage. This drawback, 
however, is more apparent than real, as when the Canadian cases are 
used no laths require to be placed between the tiers to permit of the 
circulation of the cold air in the ship’s refrigerator. 

(To be Continued,) 
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DAIRY RECORDS. 

J. A. ltuddick, Dairy and Cold Storage Commissioner, Ottawa, 
Canada, writes:— 

“ Unless the figures are actually before one, the variations in pro¬ 
duction found in the same herd seem almost incredible. For in¬ 
stance, in three Ontario herds, the difference in yield between the 
best and the poorest cow runs actually at 8,100, 9,100 and 10,900 lbs. 
of milk; the extremes in individual cows are 3,690 and 17,615 lbs. This 
proves that neither an occasional weighing or testing of a sample, nor a 
hasty reckoning of a herd’s average yield can possibly give any mea¬ 
sure of justice either to the abundant or to the economical producer, 
so that the knowledge requisite to building up a good herd has still 
to be sought. That knowledge can be found in dairy records.”— 
(Circular D. and C. S. No. 7.) 

An increase of 600 lbs. of milk per annum or 2 lbs. a day over a 
milking period of 300 days from each of the cows in this State would 
yield over another half million pounds sterling to our yearly revenue 
from dairying. 


THE MILLING AND BAKING QUALITIES OF 
VICTORIAN WHEATS. 

('Continued from page 639.) 

By A. K. V. Richardson , M.A., B.Sc. f Agricultural Superin - 
tend cat; l\ R. Scotty Chemist for Agriculture; and F . G. B. 
Winslow, Departmental Miller. 

PART III. 

In previous articles consideration was given both to the qualities 
which made a wheat valuable for milling and baking purposes and also 
to the methods in vogue for determining these qualities. 

We may now consider the differences in the milling and baking 
qualities of some typical Australian varieties of wheat. For this purpose 
the results of milling and baking tests made on a number of varieties 
of wheat grown at the Rutherglen Experiment Farm and the Longere- 
nong Agricultural College, during the season 1912-13, may be con¬ 
sidered. In the process of milling the grain and baking the flour of 
these varieties practical information regarding the amount of water 
required for conditioning the grain, the percentage of mill products, 
percentage of break flour, colour of the flour, weight and volume of 
a standard loaf, and the general behaviour of the varieties in the mill 
and in the bakehouse may be obtained. Such information, when 
expressed in quantitative terms, enables those familiar with the industry 
to form an idea of the relative values of the different varieties. 

During the last season twenty-one varieties of wheat were grown 
at the Rutherglen Experiment Farm, and eleven varieties at Longere- 
nong. Representative samples of each variety were submitted to a 
milling and baking test with the object of acquiring the information 
outlined above. Several of the wheats grown at the Rutherglen 



Table I.—Results of Milling and Baking Tests with Wheats from Rutherglen Experiment Farm. 
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Loaves baked from Eutberglen Wheats. 


No, l. American 8. 
„ 2. Boyah. 

„ a. Bunyip. 

4. Comeback. 


No. 5. Federation. 
„ 6. Fir bank. 

,, 7. Genoa. 

„ 8. Gluyas. 


No. 9. Huguenot. 

„ 10. King's Early. 
„11. Kubanka. 

„ 12. Thew. 
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Loaves baked from Longerenong Wheats. 

No. 13. Turkey Red (llutherglen). No. 3a. Federation. No. 7a. Kubanka. 

„ 14 White Tuscan (Rutherglen) 4a. Gluyaa „ 8a Marshall’s No 3. 

„ 1A Bayah. 5a. Huguenot. „ 9a. Zealand Blue 

„ 2a. Dart’s Imperial. „ 6a. Kiug’s Early. „10a. Victoria F.A Q. 
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Experiment Farm were found to be slightly sprouted as a result of 
the heavy rainfall during the latter part of November, 1912. Table I. 
summarizes the results of the milling and baking tests obtained with 
the Rutherglen wheats. 

The percentage of straight grade flour produced from the samples, 
and this in a large measure determines the value of the grain, varied 
from 6S.7 per cent, in the case of King’s Early to 73.5 per cent, with 
Yandilla King. The break flour varied from 1.4 per cent, with 
Huguenot to over 12 per cent with White Tuscan and Dart’s Imperial. 
Break flour, as a rule, has a determining effect in the colour of the 
flour, the more break flour the poorer the colour. 

Similar variations were noted with respect to the amount of water 
required to bring the grain into condition for milling. The maximum 
—9 per cent, was required for the flinty durum varieties—Kubanka 
and Huguenot—while the minimum, 3 per cent., was required by soft 
varieties like Dart’s Imperial and Yandilla King. 

As a considerable percentage of the moisture absorbed in the pro- 
cess of conditioning is ultimately retained in the mill products, the 
amount absorbed by the respective varieties is of some importance to 
the miller. Generally speaking, the moisture content of Australian 
wheat is low, more especially in the harvest months and in districts 
where Summer temperatures are high and the atmosphere extremely 
dry. During storage in a grain shed or in the process of transportation 
to Europe, a considerable amount of water is absorbed, and the amount 
so gained is a direct gain to the wheat exporter. The amount gained 
during storage or transportation to England largely depends, of course, 
on the locality in which the wheat is grown. From evidence submitted 
to the South Australian Koyal Commission on the marketing of wheat, 
it would appear that the increase of weight accruing from storage for 
a period of six months amounted to from 0.75 to 3.5 per cent, of the 
total weight of wheat. 

With respect to the quantity of bread and the volume of the loaf 
produced from these varieties, considerable differences were noted. In 
these tests each flour was treated and baked under similar conditions. 
(The mode of proving the dough, the temperature of the oven, and the 
time of baking were kept constant for each variety.) It is question¬ 
able whether the best results are obtained from high strength flours by 
baking them under the same conditions as low strength flours, which 
form the bulk of the types grown. The method followed does, how¬ 
ever, do full justice to the low strength varieties. It will be noted that 
the yield of bread varied from 461 to 480 grams per standard loaf, and 
the volume from 1310 c.cm. to 1710 c.cm. What is more important 
still, the texture and quality of the loaves varied very considerably in 
the different varieties. An attempt has been made to convey the dif¬ 
ferences between the loaves of representative varieties by means of 
photographs. 

Besides the orthodox milling tests, it is desirable to obtain informa¬ 
tion regarding the protein and gluten content of the different varieties, 
for the nutritive value of the flour depends largely on the ratio of the 
protein to the carbohydrates. 
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Table II. supplies information regarding the protein content of the 
grain and flour, the dry gluten, and the strength of each variety. 

Table 11. —Protein and Gluten Content and Strength of Varieties grown 
at Riithbrulkn, 1912-13. 


Name of Variety. 

Protein 

Content 

1‘iotein 
(’on tent 

Gluten Content 
of Flour. 

Ratio of 
Wet and 

Strength 


of 

Wheat 

of 

Flour. 

Wet. 

Dry 

Dry 

Gluten. 

of 

Flour. 

American 8 

q 

1250 

o 

/O 

11 56 

o 

(i 

29 9 

O' 

' o 

9 60 

3*02 

(Quarts 

per 

200-lb. 

sack.) 

45*2 

Bayah 

12 44 

11*37 

28*4 

9 19 

2 90 

44*2 

Bunyip 

13 55 

11*99 

28 0 

9 53 

3 11 

47 2 

Cedar 

13 18 

11 62 

24 63 

8 67 

3* 13 

57 2 

Comeback 

13 m 

11 44 

25 27 

8*90 

3 10 

51*6 

Dart’s 

10*62 

10 12 

27 40 

8 73 

2-84 

43*6 

Federation 

11 62 

10*06 

28 2 

9 12 

3 09 

44 6 

Firbank 

11 12 

10*31 

24 22 

8 32 

2*91 

44 0 

Genoa 

12 06 

11*37 

32 60 

10*39 

3 03 

43*0 

Ghiyas 

11 37 

10*99 

25*60 

8*08 

3*19 

43 0 

Huguenot 

King’s tiarly 

12 24 

11 44 

32 37 

11 20 

2 90 

50 0 

14 00 

12 06 

23 40 

9 83 

3*13 

42*0 

Kubanka 

10-99 

9*43 

27*45 

9 25 

2 93 

500 

Marshall’s 

10*31 

9*68 

25-87 

8 11 

3*20 

42 4 

Thew 

14 68 

13 31 

33 8 

10 44 

2*86 

46*4 

Triumph 

11 12 

10*31 

26 4 

8 25 

2 91 

42 4 

Turkey Bed 

12 24 

11*31 

29 44 

9 73 

3 39 

45 2 

White Tuscan 

11 87 

10 37 

26*75 

8*52 

2*84 

44*4 

Yandilla King 

10*99 

9 49 

27 62 

8 91 

3 09 

44*4 

Zealand Blue 

10 93 

9 87 

22 90 

7 79 

3*16 

44 6 

The Standard Victorian f.a.q. 
Sample Season 1912*13 

11 68 

11 06 

25 97 

7*81 

3*31 

44*8 


The protein content was determined by estimating the nitrogen 
content of the wheat and flour by the well-known Kjeldahl process 
and multiplying the result by 6.25. This factor is used on the as¬ 
sumption that the average nitrogen content of the proteins of the wheat 
kernel is 16.25 per cent. The amount of wet and dry gluten, and the 
strength, were estimated* as described in previous articles. 

It will be noted that the protein content of the wheat varies from 
10.31 per cent, with Marshall's No. 3 to 14.68 per cent, with Thew. 
The standard F.A.Q. sample for the same harvest contains 11.68 per 
cent, of protein. A similar range is noted in the case of the protein 
content of the flour, the extremes in this case being 9.43 per cent, with 
Kubanka and 13.31 per cent, with Thew. The most important of the 
proteins in the flour are gliadin and glutenin, which together make up 
the gluten of the flour.* 

The figures for dry gluten range from 7.79 per cent, to 10.44 per 
cent. The gluten content of the standard sample was 7.81 per cent. 

The variations in strength or water absorption capacity of the 
flour range from 42.0 in the case of King’s Early to 57.2 per cent, in 
the case of Cedar. 

* Vide page 527, Journal of Apricufture, September, 1913. 
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It will be apparent from a study of the above table that the water 
absorption capacity of the flour doos not depend on the amount of 
protein or dry gluten in the flour. 

Turning now to the eleven varieties grown at Longerenong, similar 
variations in milling and baking quality of the different varieties may 
be observed. 

Table I LI. gives a condensed summary of the results. 

From the above table it will be seen that the amount of break flour 
produced varies from 1.5 per cent, in the case of Huguenot and similar 
varieties of the durum class to 12.5 per cent, in the case of soft weak 
flour varieties like King’s Early. 

The amount of water required for conditioning varies from 2.5 
per cent, in the soft flour varieties to 10 per cent, in the case of the 
durum wheats. 

In percentage of flour produced King’s Early stands lowest with 
69.8 per cent., whilst the highest yield, 73.9 per cent., was obtained from 
Zealand Blue. 

The protein and gluten contents of the Longerenong varieties are 
considerably higher than similar varieties produced at Rutherglen. 
This is clearly brought out in Tables IV. and V. 


Table IV. —Protein 1 and Gluten Content and Strknotit of Varieties drown 

AT LONUKRENONU. 


Name of Vanoty 

Protein 

Content 

of 

Wheat 

Protein 

Content 

of 

Flour 

Gluten 
ol F 

Wet. 

Content 

lour 

Dry. 

Ratio oi 
Wet and 
l>iy 
Chiton 

Htiength 

of 

Flour. 

American 8 

o 

o 

12 56 

0 

'O 

12 30 

o 
' o 

33 10 

0 

o 

10 07 

3 10 

(Quurte 

per 

200-lb. 
sack ) 

44 0 

Bayah 

1218 

11*02 

30 90 

10 50 

2 94 

43 2 

Dart's . . .. . . ! 

12 04 

10 93 

34 43 

10-38 

3 31 

44 - 0 

Federation (Ordinary) 

11 02 

10 43 

23-70 

8 27 

2 80 

45 3 

Gluyas 

11 44 

10-87 

28 27 

9 42 

3 00 

43-0 

Huguenot 

King’s Early 

14-80 

14 00 

41 -94 

14 25 

2 94 

40 2 

13 81 

12 02 l 34 70 

11 09 

3 12 

420 

Kubanka .. 

12 50 

1118 

32 25 

11 53 

2-74 

43 4 

Marshall’s 3 

11-50 

9 81 

20 38 

8-90 

2-90 

44 2 

Turkey Red 

12 87 

12 30 

34 1 

10 95 

3 11 

440 

Zealand Blue 

14-25 

]2'87 

_ 

31 0 

10 37 

3 31 

40-4 


Table V.— Average Protein and Gluten Content of Longerenono Wheats 
Compared with the Same Varieties from Kuthkrolen. 


— 

Protein 
Content 
of Wheat. 

Protein 
Content 
ot Flour. 

]>iy 

Gluten 

Strength 

of 

Flour 

1. Average content of 11 varieties from 
Longerenong, 1912-13 .. 

% 

% 

% 

(Quarts 
per sack.) 

13-78 

11*72 

10*58 

44*2 

2. Average content of the same 11 
varieties from Rutherglen, 1912-13 

11-64 

10*72 

9*08 

44*9 

3. Standard f.a.q. Sample, 1912-13 

11-68 

11*06 

7*81 

| 44*8 
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It will be noted that the average protein content of the Longere- 
nong varieties was considerably higher than that of precisely similar 
varieties from Rutherglen. This fact is more striking when one con¬ 
siders that the varieties at each centre came from the same stock the 
season before. 

The composition of wheat raised on any given spot depends on 
three main factors—(1) the nature of the season, (2) the nature of 
the soil on which the seed is grown, and (3) the variety of wheat 
grown. 

There have always been considerable differences of opinion as to 
how far the quality of the wheat is determined by its environment— 
i.e., soil and climatic conditions, and how far it may bo regarded as 
characteristic of the variety. 

The problem is one of considerable importance both to the wheat 
breeder and to the miller. A knowledge of the respective parts played 
by heredity and by environment in the production of quality in wheat 
is of importance to the wheat breeder whose ultimate objective is the 
combination into one breed of the valuable qualities possessed by several 
different varieties. Such knowledge is of value also to the miller, inas¬ 
much as it will enable him to know in what localities and under what 
conditions the production of high milling and baking quality in wheat 
becomes possible. 

As a result of much investigation and research, it is now 
generally admitted that the seasonal conditions during the period 
of growth have a marked influence on the composition and quality of 
the grain. Lawes and Gilbert* showed that the variations in compo¬ 
sition due to season were greater than the variations due to differences 
in manuring. Later experience lends to confirm this view and to 
show that the soil has less influence on the quality of the product than 
the climate. 

It, has been fairly definitely shown that the more protracted the 
growing period, an 1 especially the period between fertilisation and 
maturity of the se',d, the less the percentage of protein and the greater 
the amount of starch in the product. On the other hand, a rapid 
ripening period is usually associated with high protein and gluten con¬ 
tent of the grain, and a low percentage of starch. 

The protein content is also associated with the amount of soil 
moisture in the last stages of ripening. Widstoef demonstrated that 
wheat grown on a soil in which Ihe moisture content rapidly diminished 
during the ripening process resulted in grain of high protein content. 
Wheat grown on irrigated land has invariably less protein than wheat 
grown on arid land in the same locality. So far as the influence of 
mineral plant foods is concerned, it is fairly certain that the applica¬ 
tion of phosphates leads to increased amounts of phosphorus and 
potash in the grain. On the other hand, such applications tend to 
lower the amount of protein and nitrogen in the grain. Moreover, 
the percentage of protein in the plant also varies with the supply of 

* Journal of Chemical Society, London, 1884. 
t Widatoe, Utah Experiment Station, Bulletin No. 80 (1902). 
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soil nitrogen. The more available nitrogen found in a soil, the higher 
the protein content of the kernel. It may be of interest here to note 
that throughout the growing season monthly determinations of the 
moisture and nitrate nitrogen content of the respective soils showed 
that the Longerenong soil contained uniformly higher percentages of 
nitrate nitrogen than the Rutherglen soils. 

The influence of the seed must not be overlooked; though climate 
and soil can undoubtedly influence the composition and the quality of 
the grain, it must be remembered that quality is also an hereditary 
characteristic. This fact is illustrated by considering the inheritance 
of flour strength in wheat. It has been assumed that it is impossible 
to grow “ strong wheats 99 in an unfavorable climate, and this assump¬ 
tion seems to be warranted by the fact that in England the growing 
of high slrength wheats is notoriously difficult. 

Biffen lias recently shown, however, that while many of the im¬ 
ported high strength varieties diminish in strength when grown under 
English conditions, the variety, Red Fife, maintains its strength unim¬ 
paired. So far as Australia is concerned, it used to be supposed that 
our climatic conditions were such as to prevent the production of high 
strength wheats; but the creation by Earrer of such varieties as Bobs 
and Cedar have demonstrated the falsity of this view. The Home 
Grown Wheat Committee charged with the improvement of English 
wheat lias ruled out of court the idea that strength in wheat is de¬ 
pendent solely on the climate. If strength in wheat were due solely 
to environment, the breeding of high strength wheats would have to 
be given up as a hopeless proposition. The results of the tests out¬ 
lined in the foregoing tests serve as summaries of the milling and 
baking qualities of the different varieties grown at Longerenong and 
Rutherglen. It is not to be expected that definite conclusions would 
result from a single season's work. The repetition of the tests each 
season amplified by similar tests with typical varieties from moist 
Gippsland and the dry Malice should eventually provide systematic 
information of considerable value. 
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List Showing Results of Analysis of Samples of Artificial Manures collected in Victoria under the provisions of the 
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THE FLAVOUR OF BUTTER INJURED BY METALS. 

The United Stales Dairy Division lias been investigating the effect 
of the presence a small amount of iron or copper may have on the 
flavour of butter. They report that very small amounts of these 
metals in the cream cause certain undesirable flavours to increase in 
intensity during storage. These flavours are often designated as 
“ metallic,” “ oily ” or “ fishy.” Experiments were carried out using 
known quantities varying from 1 to 500 parts to a million parts of 
cream. The butter was stored and examined at intervals varying 
from 20 to 187 days. The most noticeable feature was the rapid de¬ 
velopment of bad flavours in the butter containing the iron. Butter 
made from cream which had stood in rusty cans developed a peculiar 
taste easily picked out. The influence of copper was even more 
marked than that of iron. 

The work shows that if cream is kept in rusty cans or comes in 
contact with iron or copper during the process of buttermaking, it 
may take up iron or copper from rusty cans, exposed bolt heads or 
other metal parts of pasteurizers or churns in sufficient quantity to 
affect the flavour of storage butter. 

While there is nothing to show that the nature of the flavour is 
appreciably changed, it does demonstrate very clearly that the rate 
of development of the undesirable flavour is greatly accelerated dur¬ 
ing storage by very small quantities of iron or copper. 


THIRD VICTORIAN EGG-LAYING COMPETITION, 1913-14. 

MONTHLY REPORT ENDING 14th NOVEMBER. 

The seventli monthly report of the above competition is as fol¬ 
lows :— 

The weather during the past month has been very unseasonable and 
varied greatly from last month. For the first week it was very wet 
and damp, then fine and warm conditions prevailed with increased 
temperatures. This lasted about ten days; then it became boisterous 
and stormy, followed by thunderstorms. On sixteen days of the month 
rain fell, registering from 7 to 30 points. 

The output of eggs for the month was 9,110, as compared with 
8,838 eggs last report, and the general average is better than the corre¬ 
sponding seven months of last year. 

The leading pen, J. H. Gill (Pen 23) has now a grand total of 999 
eggs; whilst C. J. Beatty (Pen 11) is second with a total of 921 eggs; 
the third, J. S. Spotswood (Pen 6), has 916 eggs to its credit. 

Food .—The food was similar to last month. The birds are all 
healthy and looking well, and any birds where broodiness has taken 
place are marked with a special ring by Mr. Johnson, the Poultry 
Expert in charge, for guidance to the owner. In the case of Leghorns, 
he would advise breeders not to have them put in the breeding pen. 

Rainfall for the month—229 points. 
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THIRD VICTORIAN EGG-LAYING COMPETITION, 1913-14. 

Commencing 15th April, 1913. 

CONDUCTED AT BURNLEY HORTICULTURAL SCHOOL. 





| Eggs laid during Competition. 


No. of 
Pen. 






Position 

Breod. 

Name of Owner. 

April 15 

Oct. 15 

Total to 

in Compcti- 


; to 

to 

date—7 

tion. 




Oct. 14. 

Nov. 14. 

months. 


23 

White Leghorns 

J. H. Gill .. 

838 

161 

999 

1 

11 

0. J. Ben tty 

760 

161 

921 

2 

e 


J. 8. Spotswood 

K-. A. Law«on 

753 

163 

916 

3 

65 


760 

346 

906 

4 

48 


Thirkell and Smith 

758 

144 

902 

5 

8 


15. H. Biidge 

746 

148 

894 

6 

10 

61 

" 

T. A. Pettigrove 

J no. Campbell 

728 

754 

155 

no 

883 

870 

7 

8 

36 


Moiitz Bios. 

701 

103 

864 

9 

31 


W. G. Swift 

715 

148 

863 

10 

7 


n. McKeurie 

689 

161 

850 

11 

50 


A. H. Mould 

693 

152 

845 

12 

34 


J. L. Bradley 

690 

153 

843 

13 

21 


A. Ross 

688 

144 

832 

14 

49 


M li Noye 

678 

143 

821 

15 

20 


C. B. Bertlesmcier .. 

649 

105 

814 

16 

66 


W. Feat hei stone 

658 

151 

809 

17 

40 


Geo Edwards 

651 

154 

805 

18 

32 


If. Hanhurv 

653 

149 

802 

19 

5 


(l,W Robbins 

614 

154 

798 

20 

37 


C. H. Busst 

667 

122 

789 

21 

26 


B. Rolls .. 

635 

145 

780 

j 22 

2 


It W. Pope 

625 

155 

780 

41 


Percy Walker 

621 

151 

772 

24 

58 


Stianks Bios. 

615 

154 

769 

25 

24 


Redfem Poultry Farm 

615 

J53 

768 

26 

63 


A. Sellers .. 

627 

139 

766 

27 

67 


0. Hepburn 

599 

162 

761 

28 

43 


Morgan and Watson., 

627 

133 

760 

29 

46 

Block Orpingtons 

T. W. Coto 

663 

94 

757 

30 

47 

White Lognorns .. 

W McLi-jtcr 

613 

131 

744 

31 

13 

Block Oi pingtoiiR .. 

T S. Dallimore 

602 

137 

739 

32 

14 

White Leghorns 

F Hanm«ford 

587 

145 

732 

33 

38 

M. A. Monk 

598 

133 

733 

34 

33 


South Yan Yean Poul¬ 

562 

163 

725 

35 



try Farm 





59 


Cowan Bros. 

593 

128 

721 

36 

45 


D. Goudie .. 

594 

126 

720 

37 

18 


B. Rowliuson 

568 

144 

712 

38 

42 


A. Stringer 

564 

147 

711 

39 

52 


W. G. Osborne 

560 

149 

709 

40 

12 


A. H. Padman 

541 

159 

700 

43 

62 


O. A Gent 

544 

151 

695 

42 

27 

»* 

J. Sinclair .. 

1 550 

142 

692 

43 

3 


S. Busuinnb 

567 

119 

086 

44 

25 

Black Orpingtons .. 

King and Watson 

580 

101 

681 

45 

56 

White Leghorns .. 

Sctmefer Bros. 

531 

147 

678 

46 

22 

B. Mitchell 

537 

339 

676 

47 

44 

«» 

W, A. Rennie 

520 

147 

667 

} 48 

57 

Black Orpingtons .. 

Gleadell Bros. 

515 

152 

667 

58 

A Grecnhoiph 

529 

129 

658 

50 

54 

White leghorns 

Black Spanish 

James Me Allan 

507 

148 

655 

51 

55 

P. 11. Killeen 

534 

135 

649 

52 

51 

W. H. Steer 

504 

136 

640 

53 

86 

White Leghorns 

Black Orpingtons .. 

A. J. Jones 

500 

337 

637 

54 

29 

S. Brundrett 

474 

155 

629 

55 

80 

James Ogden 

458 

160 

618 

56 

28 

White Leghorns 

K. Waldon .. 

481 

328 

609 

57 

19 

W. H. Dunlop 

470 

123 

593 

} 6 ® 

64 

Golden Wyandotte* 

C. L. Sbarman 

456 

137 

593 

17 

R.O.Brown Leghorns 

S.P. Giles .. 

467 

116 

583 

60 

60 

Black Spanish 

Watson and Rush- 
worth 

J. Shaw 

426 

148 

569 

61 

16 

White Leghorns .. 

410 

114 

.524 

62 

4 

It * * 

Jas. Brlgden 

391 

130 

521 

63 

9 

> • • 

Syl vanla Stud Farm 

365 

140 

505 

64 



Totals .. 

88,198 

9,110 

47,308 
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ORCHARD AND GARDEN NOTES. 

E . E. Pescott, F.R.H.S., Principal, School of Horticulture, Burnley . 

The Orchard. 

Care of Young Trees. 

The care of the young tree at this season of the year is one of the 
most important of orchard operations. A very considerable number 
of young trees has been planted out during the past planting season, 
and it is thought advisable to draw attention to this. Whatever care 
and attention are given to young trees will be amply repaid to the 
grower in after years, owing to the vigour, sturdiness, and other quali¬ 
ties thus imparted to them. Il is a mistake to plant a young orchard, 
and. after cutting hack the trees, to leave them practically to their own 
devices, other than following the usual methods of soil cultivation. 

The trees, after the early summer cultivation and cleaning of the 
soil, should be mulched with straw, grass, or leafage of some descrip¬ 
tion. This mulching should not he crowded around the stem, its 
object being mainly to create moist and cool soil conditions, and to 
encourage a free root establishment. The mulch material should be 
occasionally stirred, and no weed or grass growth should he allowed to 
accumulate amongst it. Where mulching material is not available, a 
very frequent earth mulch should be given, by constantly stirring the 
soil within a few feet of the young trees. In addition to mulching, it 
will be beneficial to spray the young trees with water wherever pos¬ 
sible, particularly on hot or windy days. At such times, the transpira¬ 
tion of moisture from the foliage is very excessive and continuous, and 
a water spray is thus very helpful to the young trees. 

Further, all unnecessary buds should he nibbed off, particularly 
on the main trunk: and all growths in the centre should be pinched 
back, so as to force as much sap as possible into the growths which will 
ultimately form the framework of the tree. Similar attention should 
be also given to grafted trees: although they may not need mulch¬ 
ing to the extent that young trees do, yet the water syringings and dis¬ 
budding work will be of great benefit to them. 

Cultivation. 

All orchard soils should he kept well worked during the summer 
months. It is very essential that these should have an abundant 
supply of moisture during the whole of the growing season. The 
transpiration from fruit and foliage is considerable at any time; but 
during hot and windy weather the amount of moisture which is 
required by a tree, and which is ultimately transpired from the tree, is 
very exceptional. 

Excessive transpiration is often the cause of loss of young trees 
and of new grafts. They are found to part with a large amount of 
moisture, and are not able to retain or obtain sufficient for their 
nourishment; they then very soon wither and die. The soil around 
these should be kept well stirred; they should also be given a good straw 
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or grass mulching, and an occasional overhead sprinkling will greatly 
benefit them. 

The planting out of citrus trees may be continued, sheltering the 
tender plants from winds with hessian or breaks of scrub. 

The general aims in summer cultivation should be to keep up a 
good loose earth mulch during the whole season, and to keep down all 
the weeds and useless orchard growths. 

Pruning. 

Summer pruning may now be commenced, particularly on apple, 
pear, and plum trees. The removal or reduction of surplus leader 
growths, the shortening of unduly long laterals, and the thinning out 
of crowded shoots, will all tend to strengthen other parts of the tree, 
and to increase the development of new fruit buds. 

Spraying. 

Spraying with arsenate of lead for various pests will now be receiv¬ 
ing attention. These include the codlin moth, cheriy slug, root borer, 
looper caterpillar, and various leaf-eating insects. 

The question of the number of sprays necessary to keep the codlin 
moth in check is receiving attention in various parts of the world, and 
the “ one spray method ” in the control of this insect is being con¬ 
siderably advanced. The “ one spray method ” has for its basis the 
indispensable requisite that the inner calyx cup of the very young apple 
shall be filled with the poison—the young larvae seeking entrance there¬ 
in will be killed by endeavouring to eat their way through. 

If it could be shown that in Victoria the codlin moth laid her eggs 
invariably in the calyx, the “ one spray method ” would be of extreme 
importance. But it has already been noted that the moth with con¬ 
siderable frequence places the eggs on the side of the fruit, and also on 
the foliage; consequently, under such conditions, the “ one spray 
method ” would appear to show a weak spot. 

The annual appearance of the moths is generally coincident with 
the blossoming period. If the blossoms are early, the moths will be 
early, and vice versa . This has been proved by the fact that for the 
last three seasons the moths have always been observed when the trees 
are in flower, showing that the same climatic conditions influence the 
moths as well as the trees. This year the moths were oarly, the blos¬ 
soming being very early too, as a result of the warm, dry weather ex¬ 
perienced in September. The first moth was captured on 30th Sep¬ 
tember, and this is a fortnight earlier than any previous record. It 
will, therefore, be seen that, to be thorough and effective, the first spray¬ 
ing must be given as soon as, or shortly after, the petals fall; subse¬ 
quent sprayings may be given as the apples expand. Early spraying 
has shown that not one per cent, of moth-infected apples is the result, 
while to delay spraying would allow of the entrance of the caterpillar, 
and heavy loss will follow. 

Cherry trees should be watched for visitations of the pear and 
cherry slug. As soon as this insect appears the trees should be sprayed 
with hellebore or tobacco water. If there is no fruit on the trees, 
arsenate of lead should be used as a spray. The slug should not be 
allowed to defoliate the tree after the fruit has been picked. Loss of 
leaves at any season is weakening and injurious to the trees. 
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Vegetable Garden. 

All weeds must be hoed out from the beds, and if these are at all 
abundant, they may be dug in as green manure, or they may be used 
for mulching the tomato, melon, marrow, or such plants. Tomato 
plants should be staked, and all lateral growths pinched out; they 
should now be well manured and well watered. If not manured, a good 
weekly watering with liquid manure is necessary. 

Asparagus beds should be allowed to mature their growths, and all 
cutting should now cease. A top dressing of manure will be helpful 
to the crowns. 

Potato and onion beds will require constant hoeing, and it may be 
helpful to break down the tops of the onions, so as to prevent a too 
vigorous growth of the top, for the formation of flower beds, and thus 
strengthen and increase the value of the bulbs. 

The long runners and weak lateral growths of plauts of the melon 
family should be pinched back, and liberal supplies of water should be 
given. 

French beans, peas, lettuce, cabbage and cauliflower, &c., should 
now be sown, the beds being made moist and cool for the planting. 

Flower Garden. 

As frequently emphasized in the “ Garden Notes,” surface cultiva¬ 
tion is very necessary at this time of the year. To secure a constant 
eartli mulch, as friable as possible, should be the aim of every gardener 
during the hot months of the year. After every watering or rainfall, 
the surface should receive a good stirring. 

The season has been a very favorable one for roses, and flowers 
have been produced in fine profusion. For the next two months the 
roses should have a rest, from blooming, so that the autumn crop of 
flow T ers may be produced as fine as possible. Water may be almost 
wholly excluded during this period, provided that the beds or plants 
be earth mulched, or mulched with some light and non-stimulating 
material, such as grass or straw\ 

Late spring flowering bulbs should be lifted, and stored in a cool, 
dry place. It is advisable to allow the bulbs to become dry before 
storing them away, by leaving them on the surface and shaded for a 
day. 

All annuals, biennials, and herbaceous plants, which are approach¬ 
ing the period of bloom should now be supplied with frequent supplies 
of water; and a mulching of well rotted manure will help them greatly. 

Dahlias should now be planted out, making two or three plantings, 
extending to the end of the month. The young plants should be 
firmly planted in the soil; and, in order to prevent overcrowding when 
the plants are full grown, the plants should be spaced at least 3 feet 
apart each way. 

Chrysanthemums will now require considerable attention; the weak 
andr unnecessary shoots should be removed, and the remaining growths 
well staked. All side shoots should be removed as the plants mature. 
The soil must be kept cool and moist, but excessive or even abundant 
water must be avoided until the plant is well grown. 

The sowing of seed for late flowers may now be made, especially of 
such plants as zinnias, asters, and winter flowering stocks. 
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' REMINDERS for JANUARY. 

LIVE STOCK. 

Horses. — Stabled. —Over-stimulating and fattening foods should be re¬ 
stricted. Water should be allowed at frequent intervals. Hub down on 
coming into stables in an overheated condition. Supply a ration of greenstuff, 
where possible, to all horses. Brood mares should be well fed on succulent food if 
available; otherwise, oats and bran should be given. Foals may with advantage 
be given oats to the extent of 1 lb. for each month of age daily. Provision 
should be made for shade shelter for paddocked horses. 

Cattle. —Provide supply of succulent fodder, clean water, and shade shelter. 

Pigs. — Sows .—Supply those farrowing with plenty of short bedding in well 
ventilated sties. Those with litters old enough may be turned into grass run 
All sties should be given a plentiful supply of clean water. 

Sheep. —Disturb sheep as little as possible during the summer, excessive 
movement means the subsequent clip is lessened m value, and the condition of 
the sheep decreased. Remember rams work mostly in the cool of the day and 
crossbred ewes are only now coming in season. The older the feed becomes the 
greater the necessity for salt. In wormy country salt should be available at 
all times. If any sign of dark, unhealthy dischaige exists among sheep, drench 
at once, for unhealthy ewes and w’ormy weaners attiaet flies. Salt and Stock 
holm tar—one pint tar to the 2 cwt. hag of coarse salt—is a useful lick in 
wormy areas. 

Poultry. —Separate the sexes; the cockerels should now he fattened and 
marketed. Grade the \oung stock according to age and si/e, otherwise the 
younger birds will not thrive. Avoid overcrowding. Do not force pullets 
too much with animal food; build them up with a good variety of food, but 
avoid maize, and give but little meat. Increase the green feed; thoroughly 
spray houses and perches with an emulsion of kerosene and soapsuds, or a solu¬ 
tion of carbolic acid 1 in 60. Keep water vessels in shady spot, and renew 
w'ater twdee daily. Moisten dust bath. 


CULTIVATION. 


•Farm.—G it *all crops harvested and stacked as soon as possible. TIorse-hoe 
raai/e, potatoes and other summer crops. See to insurance of stacks of giain 
and hay. ^ 

Orcharjp. —Keep the soil well scarified and weed free. Cultivate after 
irrigation / or lain. Do not allow the surface to become caked. Spray against 
codluit-fttoth, pear slug, vine caterpillar, and woolly aphis. Summer prune 
strong growing shoots and laterals. 

Vegetable Garden. —Plant out all seedlings w r hen ready, from former 
sowings. * Stir and mulch the surface. Dig each plot as it becomes vacant. 
Sow seeds of cauliflower, cabbage, peas, French beans, Kohl Rabbi, &c. 

Flower Garden. —Keep the soil moist and cool by watering, hoeing, and 
mulching. Stake tender and lengthy plants. Water and shade young plants. 
Sow pansy, Iceland poppy, cosmos, aster, &c. 

Vineyard. —This is the slackest month in un-irrigated vineyards—all ordi¬ 
nary work should be completed before Christmas. It is only exceptional 
operations, such as scarifying after rain pr sulphuring in case of odium, that 
must be carried out. In irrigated vineyards the application of water, and the 
cultivation it necessitates, require attention. 

Cellar .—Fill up regularly and keep cellar as cool as possible. Towards end 
of month commence to make preparations for the coming vintage. 



INDEX OP VOLUME XI. 


Ills Index of Vol. XL will be eupplied with the first number of 
Vol. XII., via., K>th January, 1018. , 
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